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1.0INTRODUCTION AND DES CRIPTION OF THE WATE RSHED

The Knife River watershed is a 247,000 acre watershed in Mercer and portions of Morton, Oliver,
and Dunn Counties, in southwestern North Dakota (Figurdi¢.Knife Rivertributariesof Brush
Creek(ND-1013®01-36-S_00) Coyote CreekND-1013020137-S_00) Willow Creek
(ND-1013020145-S_00)and EIm CreeKND-1013020146-S_00)will be the focusf this report

The individual watershedsf thefour impaired reaches range in size fr@2725to 68,205acres fo

a combined acreage ©54,783acres. Table 1 summarizes the geographical, hydrological and
physical characteristics.

Knife River Watershed

Figure 1. General Location of theKnife River Watershedin North Dakota.

Table 1. General Characteristics othe Knife River Tributaries

Legal Name Brush Creek, Coyote Creek, Willow Creek, and EIm Creek

Stream Classification Class Il

Major Drainage Basin Knife River

8-Digit Hydrologic Unit 10130201

Counties Mercer, Morton, Oliver and Dunn Counties

Ecoregiors gprthmesterrﬁreatPlains(LeveI Il), Missouri Plateau and
iver Breaks (Level IV)

Total Watershed Area 247,040 acres
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1.1 Clean Water Act Section 303(d) Listindgnformation

Based on the 2018ection 303(dList of Waters NeedingMDLs (NDDoH, 2010)the North
Dakota Department of Health (NDDoH) has identifee@1.06 mile segment (ND0130201
036'S_00) of Brush Creek, a 17.24 mile segment{N30201037-S_00)of Coyote Creek, a
137.89 mile segment (ND0130201045S_00) of EIm Creekand a 29.54 mile segment (ND
10130201046-S_00) of Willow Creek including all tributaries as fully supporting, but
threatened for recreational uses due to fecal coliform bacleides 25). Figure 2 shows the
listed waterbodies, sampling stations, and corresponding subwatershed boundaries.

Table 2. Section 303(d) TMDL Listing Information for Brush Creek Waterbody
ND-10130201036-S_00(NDDoH, 2010).

Assessment Unit ID ND-10130201-036-S_00
Waterbody Description Brush Creek and tributaries
Size 61.06miles

Designated Uses Impaired | Recreation

Use Support Fully Supportingbut Threatened
Impairment Fecal Coliform Bacteria

TMDL Priority High

Table 3. Section 303(d) TMDL Listing Information for Coyote Creek Waterbody
ND-10130201037-S_00(NDDoH, 2010)

Assessment Unit ID ND-1013020%037-S_00

Coyote Creelirom its confluence witlBeaver Creek
downstream to its confluence withe Knife River.

Size 17.24miles

Designated Uses Impaired | Recreation

Waterbody Description

Use Support Fully Supportingbut Threatened

Impairment Fecal Coliform Bacteria
TMDL Priority High
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Table 4. Section 303(d) TMDL Listing Information for ElIm Creek Waterbody
ND-10130201045-S_00 (NDDoH, 200).

Assessment Unit ID ND-10130201045-S_00
Waterbody Description EIm Creekand tributaries

Size 137.89 miles

Designated Uses Impaired | Recreation

Use Support Fully Supportingbut Threatened
Impairment Fecal ColiformBacteria

TMDL Priority High

Table 5. Section 303(d) TMDL Listing Information for Willow Creek Waterbody
ND-10130201046:'S 00 (NDDoH, 201D

Assessment Unit ID ND-1013020%046-S_00
Waterbody Description Willow Creek and tributaries.
Size 29.54miles
Designated Uses Impaired | Recreation
Use Support Fully Supportingbut Threatened
Impairment Fecal Coliform Bacteria
TMDL Priority High

o zq(k,lden-\-v‘f,.e,v—\.Zal’ sl

Jr_ - beulah

------- — [ ] Sampling Locations

Knife River

303(d) Listed Stream Segments

ND-10130201-036-S_00

ND-10130201-037-S_00

ND-10130201-045-S_00

ND-10130201-046-S_00

Figure 2. Knife River Watershed Sampling Sites and Setion 303(d) Listed Waterbodies
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1.2 Ecoregiors

Theimpaired reaches of the Knife River watershedminin the Missouri Plateau (43a) and
River Breaks (43c) level IV ecoregions of tderthwestern Gredlainslevel Ill ecoregion and
is characterized biolling hills on the eastern side of tregionand rough terrainin the west
with large buttes, steep hills, and deep drlwSGS 2006. Elevation ranges are from 1,670
feet(msl) where the Missouri River leaves the county to about 2{dét{msl)in the
southwestern part of the county.

Soils vay greatly in different areas of theatershednd range from soft shale plains to extreme
sand.The soils belong to the Orders Mollisols, Entisols, Aridisols, Vertisols, and Inceptisols and
are typically Cabba, Armor, Flasher, Vebar, Chama, and Zahlogaimof small grains and
grazing land covers the shortgrass prairie, but agriculture is limited by erratic precipitation
patterns and limited opportunities for irrigatiQSGS, 2006)Unique to MerceCounty is the

Knife River Flint used by the early Ne¢ Americans and early settlers.

Important artesian aquifers doeatedin the Fox Hills and Hell Creelofmations of Late
Cretaceous age drthe Tongue Riverrmations of Tertiary ageMost of the water used as
domestic and livestock water for farmssderived from the lignite coal veins in Ft. Union shale.

Missouri Plateau (43a)

River Breaks (43c)

Figure 3. Level IV Ecoregions in the Knife River Watershed
1.3 Land Use

The dominantdnd use in th&nife Riverwatershed igrassland/rangeland. According to the
2007 NationalAgricultural Statistical Service land survey d&@ASS, 2007, goproximately76
percent of the land igrassland/rangeland8 percents actively cultivatedandsix percent is

comprised ofvetlands, water, woods, andban developmenThe majority of he crops grown
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consistof spring wheatbarley,andoats(Figure 4. There aréghreemedium(<1,000 cattleand

one small (<400 cattlggermitted aimal feeding operation®\FOs) which allow zero discharge,

and no confined feeding operations (CAF@#hin the watershed. Unpermitted animal feeding
operatone nd fAhobby f ar ms 0KnderReverwatesstted, put teegr eumiber i n  t
and location are unknown.
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Figure 4. Land Use in the Knife River Watershed (NASS, 2007).

1.4 Climate and Precipiation

North Dakotads climate is characterized by |
light to moderate irregular precipitation, plentiful sunshine, low humidity, and nearly continuous
wind. Its location at the geographic center of North Ameesallts in a strong continental

climate, which idgntensifiedby the mountains to the west. There are no barriers to the north or
south so a combination of cold, dry air masses originating in the far north and warm humid air
masses originating in the trajpi regions regularly overflow the state. Movement of these air
masses and their associated fronts causes near continuous wind and often results in large day to
day temperature fluctuations in all seasons. The average last freeze in spring occukéamn. late

In the fall, the first 32 degree or lower temperature occurs between Septefibed1Z8".

However freezing temperatures have occurred as late aslamd and as early as midigust.

About 75 percent of the annual precipitation falls during tmeg@ef April to September

The climate of the region varies significantly depending on the season. Climaterdiaéa f
period of 194 through 200 was obtaineddr the North Dakota Agricultural Network
(NDAWN) atHazen ND monitoring stationwhich is bcated 10 miles northeast of the
watershedFigures5 and6). The average daily temperature is%R, with an averagmonthly
temperaturef 66° F in July andL® F in JanuaryAverageannual precipitation is approximately
12.28inchesfor the region
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Yearly Average Air Temperature
North Dakota Agricultural Weather Network (NDAWN)
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Figure 5. Annual Average Air Temperature at Hazen, North Dakota from19942009
(NDAWN, 2010).

Yearly Total Rainfall
MNorth Dakota Agricultural Weather Network (NDAWN)
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1.5 Available Data

1.5.1 Fecal Coliform Bacteria Data

Fecal coliform bacteria samples were collecteidart locationscorresponding to each of the
four impaired reaches listed in this TMREigure?2). Sites 384114 and 384115 were
sampledn 2001, 20022005,2008and2009 while sites 385085 and 38508@/eresampled

in 2001, 2002and2005 All sites were sampled weekly or when flow conditions were
present during the recreation seas®he recreation season in North Dakota is May 1 to
September 3(NDDoH, 2006) All sites were sampldaly theMercerCounty Sd

Conservation DistrictWhile the state of North Dakota has an E. coli bacteria standard (see
Section 2.0), no E. coli data are available for the TMDL reaches described in this report.

Tables6-9 providea summary ofmonthlyfecal coliformbacteriageanetric mean
concentrations, the percentage of samples exceeding 400 CFU/100eaictiomonth and

the recreational use assessment by month. The geometric mean fecal coliform bacteria
concentration and the percent of samples 4d08rCFU/100mlwere calculad for each
month(May 1%'to September 38 usingsamplegpooled bymonthacross the years

Table 6. Summary of Fecal Coliform Bacteria Data for Site 384114
(Data Collected in 20012002, 2005 and 2062009).

Geometric Mean Percentage of Recreational
Month N Concentration Samples Exceeding Use Assessmen
(CFU/100mL) 400 CFU/100mL

Fully Supporting

0
May 20 55 15% but Threatened
June 17 540 82% Not Supporting
July 12 184 8% Fully Supporting
Fully Supporting

0
August ! 115 29% but Threatened
Fully Supporting

0
Septembel 5 195 20% but Threatened

Table 7. Summary of Fecal Coliform Bacteria Data for Site 384115
(Data Collected in 20012002, 2005 and 2002009).

Geometric Mean Percentage of Recreational
Month N Concentration Samples Exceeding Use Assessmen
(CFU/100mL) 400CFU/100mL

Fully Supporting

0
May 20 38 15% but Threatened
Fully Supporting

0
June 16 189 31% but Threatened
Fully Supporting

0
July 1 184 18% but Threatened
August 7 46 0% Fully Supporting
Septembel 5 19 0% Fully Supporting
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Table 8. Summary of Fecal Coliform Bacteria Data for Site 385085
(Data Collected in 20012002 and 2005).

Geometric Mean Percentage of .
Month N Concentration Samples Exceeding Usgigsgsosnr?llen
(CFU/100mL) 400 CFU/100mL
Fully Supporting
0
May 6 60 17% but Threatened
June 6 359 50% Not Supporting
Fully Supporting
0
July 5 88 40% but Threatened
August N/A N/A N/A N/A
Septembel N/A N/A N/A N/A

N/A T daa not collected due to no flow

Table 9. Summary of Fecal Coliform Bacteria Data for Site 385086
(Data Collected in 20012002 and 2005).

Geometric Mean Percentage of_ Recreational
Month N Concentration Samples Exceeding Use Assessmen
(CFU/100mL) 400 CFU/100mL

May 10 97 10% Fully Supporting
June 8 269 50% Not Supporting
July 6 290 33% Not Supporting
August 2 42 0% Fully Supporting
Septembel N/A N/A N/A N/A

N/A T datanot collected due to no flow

1.52 Hydraulic Discharges

A discharge record waonstructed for thiésted segments using the Drainage Area Ratio
Method (Ries et al., 2000) and thistorical discharge measurements collected by the USGS
atthe Knife River near Golden Valley, Ngauging station(06339500) from 1982009

USGS gaugingtation06339500 idocated on the Knife River between its confluence with
EIm Creek (upstream) and Coyote Creek (downstreantl)s collocated with vater quality
monitoring site384131(Figure 2) Due to its location, its assumed that the contributing
watershed for USGS sif#$6339500 is similar in land use and slope to the Brush Creek,
Coyote Creek, EIm Creek, Willow Creek watersheds.

1.53 Other Data

Otherdata verealso collectedhroughout the watershea addition to the water chemistry

data. A land useassessment was conducted by the Mercer County Soil Conservation District
with the help from th&dDDoH using the LandJse Quarter/Quartekssessmen®rotocol
(Appendix C). A random selection of 100 quarguarter (4(acre) sites wre assessday

local project office staff for a minimum of 50 crop and 50 rangeland sites. Each site was
scored based on numerous ranking questions including those on erosion, vegetative cover
and livestock caused bare ground/hummockiigstummary of the assessment is provided in
Tables10 and 1I. The assessment found aver abundance of livestock use along the

streams in thésted watershesl However, @ the 50 sites sampleébr the range portion of
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the assessmerdll scored in thé&Goodd range. This assessment is a useful tool in
identifying livestock presence, and therefore fecal coliform bacteria, in the listed watersheds,

as well as determining areas of high erosion potential which could facilitate fecal coliform

bacteria transpointo the waters of the listed reaches.

Table 10. Average Soil Loss Estimates fronCropped Acresand Total Watershed Acres

Site Tons/Crop TonsMWatershed
Brush Creek 2.87 0.73
Coyote Creek 5.07 1.32
Elm Creek 3.68 0.48
Willow Creek 3.31 0.96
Knife River (East) 5.00 0.53
Knife River (West) 4.87 0.05

Table 11. Mean RangeCondition Scores

Site Mean Score
Brush Creek 55.25
Knife River (East) 60.69
Coyote Creek 61.14
Willow Creek 62.4
EIm Creek 64.61
Knife River (West) 65

(Poor = 025, Fair= 2550, Good = 5&r5, Excellent = 78.00)

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximum Daily Loads (TMDLS) be developed fmswat
ned oad

on a state's Section 303(d)i s t . A

al

ocations

for

poi nt

TMDL i s
sources

def i

and

oad

it he

a l

S L
OCa

that the capacity of the waterbody to assimilate pollutant loadings is not exceeded. The purpose of a
TMDL is to identify the pollutant load reductisror other actions that should be taken so that
impaired waters will be able to attain water quality standards. TMDLs are required to be developed
with seasonal variations and must include a margin of safety that addresses the uncertainty in the

analysis. Separate TMDLs are required to address each pollutant or cause of impairmdetéi.e.,

coliform bacteriq

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set narrative water quality standards that apply to
all surface waters in the stat€he narrative general water quality standards are listed below

(NDDoH, 2006).

o All waters of the state shall be free from substances attributable to municipal, industrial,
or other discharges or agricultural practicesoncentrations or combinations that are

toxic or harmful to humans, animals, plants, or resident aquatic biota.

» No discharge of pollutants, which alone or in combination with other substances, shall:
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- Cause a public health hazard or injurettvironmental resources;

- Impair existing or reasonable beneficial uses of the receiving water; or

- Directly or indirectly cause concentrations of pollutants to exceed applicable
standards of the receiving waters.

In addition to the narrative standarttse NDDoH has set a biological goal for all surface waters

in the state. The goal states that fthe bio
that of sites or waterbodies determined by t
(NDDoH, 2006).

2.2 Numeric Water Quality Standards

TheKnife Rivertributaries are Class I|Htreams The NDDoH definitiorof Class llIstreans are
shown below

Class lll - The quality of the waters in this class shall be suitable for agricultural andriabust
uses. Streams in this class generally have low average flows with prolonged periods of no flow.
During periods of no flow, they are of limited value for recreation and fish and aquatic biota.
The quality of these waters must be maintained to pgreemondary contact recreation uses (e.g.,
wading), fish and aquatic biota, and wildlife ug®DoH, 2006).

Numeric criteria have been developed@ass llIstreams fobothfecal coliform bacteriand
E. coli (Table 2). Both bacteriastandardspplyonly during the recreation season from May 1
to September 30.

Table 12. North Dakota Fecal Coliformand E. coliBacteria Standards forClass Il

Streams.
Water Quality Standard
Parameter Geometric Mean' Maximum 2
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL
E. coli Bacteria 126 CFU/100 mL 409 CFU/100 mL

T . - - - -
Expressed as a geometric mean of representative samples collected during any consecutivéa§Qoeriod.

No more than 10 percent of samples collected during any consecutive-88y period shall individually exceed the
standard.

3.0 TMDL TARGETS

A TMDL target is the value that is measured to judge the success of the TMDL effort. TMDL
targets mushe based ostate water quality stamads, but can also include s#eecific values when
no numeric criteria are specified in the standard. The following TMDL target fantreered
reaches of th&nife Rivertributariesis based on the NDDoH water gityalstandard for fecal
coliform bacteria.

3.1Knife River Tributaries Target Reductions in Fecal Coliform Bacteria Concentrations
Thefour reaches of th&nife Rivertributaries listed in this TMDL arenpaired because of fecal

coliform bacteria. Reaches NE10130201036-S_00, ND10130201037-S_00, ND10130201
045S_00, and NE10130201046-S_00 are listed as fully supporting but threateioed
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recreational beneficial uses because of fecal coliform bacteria counts exceeding the North
Dakota water quay standard. The North Dakota water quality standard for fecal coliform
bacteria is 80-daygeometric mean concentration of 200 CFU/100 mL during the recreation
season from May 1 to Septeml3€&. Thus, the TMDL target for this report is 200 CFU/10Q mL
In addition, no more than ten percent of samples collected for fecal cobfmtariashould
exceed 400 CFU/100 mL.

While the standard is intended to be expressed as ttay3@eometric mean, the targebased

on the 200 CFU/100 mL geometric mesdiandard. Expressing the target in this way will ensure
the TMDL will result in both components of the standard being met and recreational uses are
restored.

Currently, the state of North Dakota has both a fecal coliform bacteria standard and an E. col
bacteria standard. During the current triennial water quality standards review period, the
Department will be eliminating the fecal coliform bacteria standard and will only have the E. coli
standard for bacteria. This standartlange is recommended the USEPA as E. coli is

believed to be a better indicator of recreational use risk (i.e., incidence of gastrointestinal
disease). During this transition period to an E. coli only bacteria standard, the fecal coliform
bacteria target for this TMDL and thesulting load allocation is believe to be protective of the

E. coli standard as well. This conclusion is based on the assumption that the ratio of E. coli to
fecal coliform in the environment is equal to or less that the ratio of the E. coli bactadarst

to the fecal coliform bacteria standard, which is 63% (126:200). If the ratio of E. coli to fecal
coliform in the environment is greater than 63%, then it is unlikely that the current TMDL will
result in attainment of the E. coli standard. Theadipent will assess attainment of the E. coli
standard through additional monitoring consistent withthet e 6 s wat er qual i t \
beneficial use assessment methodology.

4.0 SIGNIFICANT SOURCES
4.1 Point Sources

Within the listed segments dig Knife River tributaries there are no point sources permitted
through the North Dakota Pollutant Discharge Elimination System (NPDES) Program.
Dwellings located within the watershed utilize septic waste systems.

There are no CAFOS in the TMDL watersha#dhe Knife River. There argdhreepermitted
medium (<1,000 cattle) and one small (<400 ca#lepsin the watershedhowever 8 four are
zero discharge facilities and are not deemed a significant point siffezzl coliform bacteria
loadingsfor this report There are several unpermittd&Osin the watershed, but the exact
location anchumber of these operations is unknown.

4.2 Nonpoint Sources

The TMDL listed segmenis theKnife River Watershedare experiencing fecal coliform
bacteria pollution from nonpoint sources in the watersiWedh agriculture being the
predominant land use, farms and ranches are located throughout the waterstsdck
production is a dominant agricultural practinghe watershedThe North Dakota Agricultural
Statistics Service indicates thait of 53 counties in North Dakokdorton County,Dunn
County, Mercer County, and Oliver Coumgnked1® 2" 9" and 17 in livestock production,
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respectively(NASS,2001)

This assessment is also supported by the load duration curve analysis (Section 5.3) which shows
exceedences of the fecal coliform bacteria standard occurring during high, moist, and dry
condition flows

Wildlife may also contribute to the fecalldorm bacteria found in the water quality samples,

but most likely in a lower concentration. Wildlife are noneadiith fewer numbers

concentrateth a specific area, thus decreasing the probability of their contribution of fecal

matter in significant gantities.

Septic system failure might contribute to the fecal coliform bacteria in the water quality samples.
Failures can occur for several reasons, although the most common reason is improper
maintenance (e.g. age, inadequate pumping). Other reasdatui@ include improper

installation, location, and choice of system. Harmful household chemicals can also cause failure
by killing the bacteria that digest the waste. While the number of systems that are not
functioning properly is unknown, it is estated that 28 percent of the systems in North Dakota

are failing (USEPA, 2002).

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water quality target and the
identified source or sources of the pollutant (in taise total fecal coliform bacteria) to determine
the load reduction needed to meet the target. To determine theacateséect relationship

between the water quality target and the identified ssurcet he Al oad dur ati on ¢
was used.

The loading capacity or TMDL is the amount of pollutant (i.e., total fecal coliform bacteria) a
waterbody can receive and still meet and maintain water quality standards and beneficial uses. The
following technical analysis addresses the total fecal coliftacteriareductions necessary to

achieve the water quality standards target of 200 CFU/1QQwvittha margin of safety.

5.1Mean Daily Stream Flow

In southwesiNorth Dakota, rain events avariable and can be sporadic and heavy or light,
occurrirg over a short duratiarPrecipitation events of large magnitude, occurring at a faster rate
than absorption, contribute to high runoff events. These events are represented by runoff in the
high flow regime. The medium flow reginfmoist and dry conditionsrmothe flow duration

curve analysisis represented by runoff that contributes to the stream over a longer duration.
The low flow regime is characteristic of drought or precipitation events of small duration and/or
magnitude that do not contribute to ruinof

Flows for the watershed weestimatedy utilizing the Drainagé\rea Ratio Method developed

by the USGS (Ries et. al, 2000). The DrainAgea Ratio Method assumes that the streamflow

at the ungauged site is hydrologically similar (same per uni} toe¢he stream gauging station

used as an index. Drainageeafor the ungauged si€384114, 384115, 385086, and 385085

and index station @B39500 wasdetermined through GIS using digital elevatioadels

(DEMs). Streamflow data for the index stati®633950( was obtained from the USGS Water
Science Center website. The index statE889500 streamflowdata was therdivided bythe

drainage area to determine streamflows per unit area at the index station. Those values are then
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multiplied by thedrainage are#or the ungauged sis¢o obtain estimatetlow statistics for the
ungaugedites.

5.2Flow Duration Curve Analysis

The flow duration curve serves as the foundation for the load duration curve used in the TMDL.
Flow duration curve analysis looks at the cumulative frequency of historic flow data over a
specified time period. A flow duration curve relates flow (exprekssemean daily discharge) to

the percent of time those mean daily flow values have been met or exceeded. The use of
Apercent of (k. dorationg provides alumitbron scale ranging from 0 to 100
percent, thus accounting for the full rangestwéam flows for the period of record. Low flows

are exceeded most of the time, while flood flows are exceeded infrequently (USEPA, 2007).

A basic flow duration curve runs from high to low (0 to 100 percent) along-&éxésxvith the
corresponding flow &lue on the yaxis(Figure7). Using this approach, flow duration intervals

are expressed as a percentage, with zero corresponding to the highest flows in the record (i.e.,
flood conditions) and 100 to the lowest flows in the record (i.e., droughgtefore, as depicted

in Figure?, a flow duration interval od2 percent, associated with a stream flovivad cfs,

implies that42 percent of all observed mean dailydharge values equal or exceed

two cfs.

Once the flow duration curve is developed fue stream site, flow duration intervals can be
defined which can be used as a general indicator of hydrologic condition (i.e. wet vs dry
conditions and to what degree). These intervals (or zones) provide additional insight about
conditions and patternssxiated with the impairment (fecal coliform bacteria in this case)
(USEPA, 2007. As depicted inhe example ifrigure?, the flow duration curvéor site 38414
and representing TMDL segment NID130201036-S_00, was divided into four zonesne
represating high flows (618 percent), another for moist conditioris8{42 percent), dry
conditions 42-84 percent), and one for low flow84-99 percent). Based on the flow duration
curve analysis, no flowccurred one percent of the time {830 percent

These flow intervals were defined by examining the range of flows for the site for the period of
record and then by looking for natural breaks in the flow record based on the flow duration curve
plot (Figure7). A secondary factor in determining the flavtervals used eachanalysiswas

the number of fecal coliform bacteria observations available for each flow int&toal.

duraton curves developed for sit884115, 385085 and 38508 providedin Appendix C.
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Figure 7. Flow Duration Curve for the Brush Creek Monitoring Station 384114
5.3 Load Duration Curve Analysis

An important factor in determiningonpoint sourc@ollution loads is variability in stream flows
and loads associated with high and low flow. To better correlate the relapidrestveen the
pollutant of concern and hydrology of tBection303(d)TMDL listed segmeisf load duration
curves weredeveloped for théour Knife Rivertributary TMDL segmentsThe load duration
curves werederived using the 200 CFU/100L State watequality standard and the flows
generated as described in Sectionand 5.2

Observed irstream total fecal coliform bacteria concentrations from monitoring 3®114

384115 385085 and385086 (Appendix A)were converted to pollutant loads by muitipg

total fecal coliform bacteria concentrations by the daily flow on the date the sample was
collected and a conversion factor. These loads are plotted against the percent exceeded of the
flow on the day of sample collection. Points plotted abov@®eCFU/100 mL TMDL targt

curve exceed the TMDL targePoints plotted below the curve are meeting the water quality
target of 200 CFU/100 mL.

For each flow regime and each siteggression relationship was developed between the samples
above the TMIL target (200 CFU/100 mL) curve and the percent exceeded flow.o@te |

duration curvefor sites 384114, representing TMDL segment ND 1013010&6-S_00,384115,
representing TMDL segment ND 101301027-S_00,385086,representing TMDL segment

ND 10130102045S 00, and85086,representing TMDL segment ND 101301026-S_00,
showingtheregressiomelationship for each flow reginsreprovided in Figure8-11. The
regression linéor each flow intervalvas then used witthemidpoint of thepercent exceeded

flow for that intervako calculate existing total fecal coliform bacteria loadtifat flow interval
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For example, in Figur8 the regression relationship between observed fecal coliform bacteria
loading and peent exceeded flow for the high, moist condition, dry condition and low flow
intervals are:

Fecal coliform load (expressed as OFUs/day) = antilog (Intercept+ (Slope*Percent Exceeded
Flow))

Where the midpoint of the high flow interval from 0l® percent i9.01percent, the existing
fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilog§.30+ (-9.51*0.0901))
= 27,441x 10’ CFUs/day

Where the midpoint of the moist condition flow interval fr@Bito 42 percent is30 percent, the
existing fecal coliform load is:

Fecal coliform load (10CFUs/day) = antilog4,038+ (-0.81*0.30))
=6,124x 10’ CFUs/day

Where the midpoint of theéry condition flow interval from42 to 84 percent i3 percent, the
existingfecal coliform load is:

Fecal coliform load (10CFUs/day) = antilog3.68+ (-0.95:0.63))
=1,211x 10’ CFUs/day

The midpoint for the flow intervals is also used to estimate the TMDL target load. In the case of
the previous examples, tAdMDL target load for the midpoints &01,30 and 63ercent

exceeded flow derived from the 200 CFU/100 mL TMDL target curveg ae8x 10’

CFUs/day 1,483x 10’ CFUs/dayand534 x 10’ CFUs/day, respectively.
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Figure 8. Load Duration Curve for the Brush Creek Monitoring Station 384114.
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Figure 9. Load Duration Curve for the Coyote CreekMonitoring Station 384115.
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Figure 10. Load Duration Curve for the EIm Creek Monitoring Station 385086
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Figure 11 Load Duration Curve for the Willow Creek Monitoring Station 385085
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5.4 Loading Sources

The mossignificant sources of total fecal coliforipacteridoadingremainnorpoint source
pollution originating from livestockBased on the data available, the general focus of BMPs and
load reductns for the listed segments should be opeumitted animal feeding operations and

A h ob by withe close ppoximity of the Knife River tributaries.

One of the moremportant concerns regarding pamnt sources is variability in stream flows.
Variable stream flows often cause different source areas and loading mechanisms to dominate
(Cleland, 2003). As previously describ&aljr flow regimes (i.e., higffilow, moist condition,

dry conditionandlow flow) were selected to represent the hydrology oftaeershedKigure

7).

By relating runoff characteristics to each flow regime one can infer which sources are most
likely to contribute to fecal coliform loading. Animals grazing in the riparian @vatribute

total fecal coliform bacteria by depositing manure where it has an immediate impact on water
quality. Due to the close proximity of manure to the stream or by direct deposition in the stream,
riparian grazing impacts water quality at higigist/dryand low flows (Tablel3). In contrast,
intensive grazing of livestock in the upland and not in the riparian area has a high potential to
impact water quality at high flows and medium impachatst/dryflows (Tablel3). Exclusion

of livestock fran the ripariararea eliminates the potential of direct manure deposit and therefore
is considered to be of high importance at all flows. However, intensive grazing in the upland
creates the potential for manure accumulation and availability for runioifjlatiows and a high
potential for total fecal coliform bacteria contamination.

Table 13. Nonpoint Sources of Pollution and heir Potential to Pollute at a Given Flow

Regime
Flow Regime
Non-Point Sources , . "
High Flow | Moist/Dry Conditions Low Flow

Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations H M L
Manure Application to Crop and Range H M L
Land

Intensive Upland Grazing (Livestock) H M L

Note: Potential area to contribute fecal coliform bacteria loads under a giveregone. (H: High;
M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and th
regul ations require that ATMDLs shall be est
the applicable narrative and numerical water quality standardsedgiosal variations and a

margin of safety which takes into account any lack of knowledge concerning the relationship

bet ween effluent | imitations and water qual:@
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incorporated into conservative assumptions useabkvelop the TMDL (implicit) or added as a
separate component of the TMDL (explicit).

To account for the uncertainty associated with known sources and the load reductions necessary
to reach th&MDL target of 200 CFU/100 mL,tanpercent explicit margi of safety was used

for this TMDL. The MOS was calculated & percen of the TMDL. In other words ten

percent of the TMDL is set aside from the load allocation as a MOSteiipercent MOS was

derived by taking the difference between the pointtherioad duration curve using the 200

CFU/100 mL standard and the curve using the 180 CFU/100 mL.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a TMDL be
established with seasonal variations. Kingfe RivertributariesTMDL addresses seasonality
because the flow duration curve was developed Wngars of USGS gage data encompassing
12 months of the year. Additionally, the water quality standard is seasonally based on the
recreation season fromay 1 to September 30 and controls will be designed to rédoak

coliform loads during the seasons covered by the standard.

7.0TMDL

Table14 provides an outline of the critical elements of the fecal coliform bacteria TMDLDLM

for Brush Creek segamt ND-10130201036-S_00, Coyote Creek segment NID130201037-S_00,

EIm Creek segment N20130201045S 00 and Willow Creek segment NID130201046-S_00

are represented in Tabl#s-18, respectivelyThe TMDLs provide a summary of average daily loads
andwaste loads by flow regime necessary to meet the water quality target (i.e. TMDL). The

TMDLs for each segment and flow regime provide an estimate of the existing daily load, an estimate
of the average daily loads necessary to meet the water quality(fasg€MDL load) The TMDL

for each listed segmeimcludes doad allocation from known nonpoint sources and gtrgent

margin of safety.

While there were no exceedences of the 200 CFU/100 mL fecal coliform standarddior ftbe

and low flow regmes for segment NID6339500045-S_00and low flow regimes for segments
ND-06339500036-S_00, ND-06339500037-S_00and ND06339500046-S 00, a TMDL load has

been provided for each of these flow regimes as a guide to future watershed management. Based on
availabledata, it can be assumed thatstheegmerd of the Knife Rivertributaries areurrently

meeting the water quality standard for those flow regimes

It should be noted that the TMDL loads, load allocations, and the MOS are estimated based on
avalable data and reasonable assumptions and are to be used as a guide for implementation. The
actual reduction needed to meet the applicable water quality standards may be higher or lower
depending on the results of future monitoring.
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Table 14. TMDL Summary for the Knife River Tributaries .
Category Description Explanation
Beneficial Use Impaired | Recreation Contact Recreation (i.e. swimming, fishini
Pollutant Fecal Coliform Bacteria | See Section 2.1
TMDL Target 200 CFU/100 mL Based on North Dakota water quality
standards
Significant Sources Nonpoint Source Loads are a result of nonpoint sources (i.{
Contributions rangeland, pasture land, etc.)
MOS Explicit 10 percent

The TMDLs for each segment and flow regime provide

The TMDL can be described by the following equation

TMDL = LC = WLA + LA + MOS, where:

LC

WLA

LA

MOS

loading capacity, or the greatest loading a waterbody can receive without violating water
guality sandards;

wasteload allocation, or the portion of the TMDL allocated to existing or future point
sources;

load allocation, or the portion of the TMDL allocated to existing or future nonpoint
sources;

= margin of safety, or an aounting of uncertainty about the relationship between
pollutant loads and receiving water quality. The margin of safety can be provided
implicitly through analytical assumptions or explicitly by reserving a portion of loading
capacity.

Table 15. Fecal Coliform Bacteria TMDL (10’ CFUs/day) for Brush Creek Waterbody
ND-10130201036-S 00as Represented by Site 384114 (Brush Creek)

Flow Regime High Flow Moist Condition | Dry Condition Low Flow
Existing Load 27,441 6,124 1,211

TMDL 7,908 1,483 534 109"

WLA 0 0 0 No load reduction
LA 7,117 1,335 481 necessary
MOS 791 148 53

TMDL load is provided as a guideline for watershed management and BMP implementation.
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Table 16. Fecal Coliform BacteriaTMDL (10’ CFUs/day) for Coyote CreekWaterbody
ND-10130201037-S 00as Represented by Site 384115 (Coyote Creek)

Flow Regime High Flow Moist Condition | Dry Condition Low Flow

Existing Load 260,445 12,013 4,079

TMDL 51,555 7,890 2,127 37

WLA 0 0 0 No load

LA 4,6399 7,101 1,914 reduction
necessary

MOS 5,156 789 213

'TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 17. Fecal Coliform BacteriaTMDL (10’ CFUs/day) for EIm Creek Waterbody
ND-10130201045-S 00as Represented by Site I®86(EIm Creek).

Flow Regime High Flow Moist Condition | Dry Condition Low Flow

Existing Load 117,380

TMDL 25,644 3,847* 1,667 513

WLA 0 No load No load No load

LA 23,080 reduction reduction reduction
necessary necessary necessary

MOS 2,564

'TMDL load is provided as a guideline for watershed management and BMP implementation.

Table 18. Fecal Coliform BacteriaTMDL (10’ CFUs/day) for Willow Creek Waterbody
ND-10130202046-S 00as Represented by Site 385085 (Willow Creek)

Flow Regime High Flow Moist Condition | Dry Condition Low Flow

Existing Load 35,425 2,689 547

TMDL 9,103 1,229 341 100

WLA 0 0 0 No load

LA 8,103 1,106 307 reduction
necessary

MOS 910 123 34

'TMDL load is provided as a guideline for watershed management anBMP implementation.
8.0ALLOCATION

There are no known point sources impacting the watershed, therefore, the entire total fecal coliform
load for this TMDL was allocated to nonpoint sources in the watershed. Thenampi@nt source

load is allocatedsaa single load because there is not enough detailed source data to allocate the load
to individual uses (e.g., animal feeding, septic systems, riparian grazing, upland grazing).

To achieve the TMDL targets identified in the report will require the wpdead support and
voluntary participation of landowners and residents in the immediate watershed as well as those
living upstream. The TMDLs described in this report are a plan to improve water quality by
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implementing best management practices throwgrne gul at ory approaches.
practiceso (BMPs) are methods, measures, or p
cost effective mass for a land ownerto meetmp i nt source poll ution co

2001). This TMDL phn is put forth as recommendations for what needs to be accomplished for the
listedtributariesof theKnife River, and associated watershedthis TMDL to restore and maintain
theirrecreational uses. Water quality monitoring should continue in ordeeasure BMP

effectiveness and determine through adaptive management if loading allocation recommendations
need to be adjusted.

Nonpoint source pollution is tHargestcontributor to elevated total fecal coliform bacteria levels in
the listed tributarieof theKnife River watershedThe fecal coliform samples and load duration
curve analysis of thempaired reaobsidentifiedthe high, moist condition and in some cadigs
condition regimess the time of fecal coliforiacteriaexceedences of the 200 CFU/100 mL target
To reduce NPS pollution for the high, moist, and dry condifiiow regimes, specific BMPs are
described in Section 8.1 that will mitigate the effects of total fecal colib@oteridoading to the
impaired reak.

Controlling nomoint sources is an immense undertaking requiring extensive financial and technical
support. Provided that technical/financial assistance is available to stakeholders, these BMPs have
the potential to significantly reduce total fecaliform loading to the&Knife Rivertributaries The
following describe in detail those BMPs that will reduce total fecal coliform bacteria levels in the
impairedtributariesof theKnife River watershed

8.1 Livestock Management Recommendations

Livestack management BMPs are designed to promote healthy water quality and riparian areas
through management of livestock and associated grazing land. Fecal matter from livestock,
erosion from poorly managed grazing, land and riparian areas can be a sigsificaptof fecal
coliform bacteria loading to surface water. Precipitation, plant cover, number of animals, and
soils are factors that affect the amount of bacteria delivered to a waterbody because of livestock.
These specific BMPs are known to reducapmnt source pollution from livestock. These

BMPs include:

Livestock exclusion from riparian aredkhis practice is established to remove livestock from
grazing riparian areas and watering in the stream. Livestock exclusion is accomplished through
fencing. A reduction in stream bank erosion can be expected by minimizing or eliminating hoof
trampling. A stable stream bank will support vegetation that will hold banks in place and serve a
secondary function as a filter from nonpoint source runoff. Adegetation will create aquatic
habitat and shading for macroinvertebrates and fish. Direct deposit of fecal matter into the
stream and stream banks will be eliminated as a result of livestock exclusion by fencing.

Water well and tank developmeiftencing animals from stream access requires and alternative
water source. Installing water wells and tanks satisfies this need. Installing water tanks provides
a quality water source and keeps animals from wading and defecating in streams. This will
reduce the probability of pathogenic infections to livestock and the public.

Prescribed grazingrhis practice is used iacrease ground cover and ground stability by
rotating livestock throughout multiple fields. Grazing with a specified rotation minsmize
overgrazing and resulting erosion. The Natural Resource Conservation Service (NRCS)
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recommends grazing systems to improve and maintain water quality and quantity. Duration,
intensity, frequency, and season of grazing can be managed to enhance veg®tatiand

litter, resulting in reduced runoff, improved infiltration, increased quantity of soil water for plant
growth, and better manure distribution and increased rate of decomposition, (NRCS, 1898). In
study by Tiedemann et al. (188 as presenteby USEPA (1993), the effects of four grazing
strategies on bacteria levels in thirteen watersheds in Oregon were studied during the summer of
1984 Results of the study (Tabl®) showed that when livestock are managed at a stocking rate
of 19 acres peanimal unit month, with water developments and fencing, bacteria levels were
reduced significantly.

Table 19. Bacterial Water Quality Response to Four Grazing Strategies
(Tiedemann et al., 188).

Geometric Mean Fecal

Grazing Strategy Coliform Count

Strategy A: | Ungrazed 40/L

Strategy B: | Grazing without management for livestock distribution; 150/L
20.3 ac/AUM.

Strategy C: | Grazing with management for livestock distribution: 90/L
fencing and water developments; 19.0 ac/AUM

Strategy D: | Intensive grazig management, including practices to att
uniform livestock distribution and improve forage 950/L

production with cultural practices such as seeding,
fertilizing, and forest thinning; 6.9 ac/AUM

Waste management systeWaste management systems carffective in controlling up to 90

percent of fecal coliform loading originating from comthanimal feeding areas (Tal2@. A

waste management system is made up of various components designed to control nhonpoint
source pollution from concentrated aminfeeding operations (CAFOs) and animal feeding
operations (AFOs). Diverting clean water from the feeding area and containing dirty water from
the feeding area in a pond are typical practices of a waste management system. Manure handling
and applicatiorof manure is designed to be adaptive to environmental, soil, and plant conditions

to minimize the probability of contamination of surface water.

Table 20. Relative Gross Effectivenedof Confined Livestock Control Measures
(Pennsylvania State Univerdy, 1992a).

. Runoff® Total’ '_I'otald Sediment Fecal
Practice” Category Volume Phosphorus| Nitrogen (%) Coliform

(%) (%) (%)
Animal Waste Systefmn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
Terrace System - 85 55 80 NA
Containment StructurBg - 60 65 70 90

NA = Not Available.

a Actual effectiveness depends on siteecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - = reduction; + = increase; 0 = no change in surface runoff.

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-dNrgamimoniaN, and nitrateN.
e Includes methods for collecting, storing, and disposing of runofpanckssyenerated wastewater.

f Specific practices include diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce contaminant losses using vegetative control measures.

h Includes such practices as waste stopgels, waste storage structures, waste treatment lagoons.
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8.2 Other Recommendations

Vegetative Filter Strip Vegetated filter strips are used to reduce the amount of sediment,
particulate organics, dissolved contaminants, nutrients, and in the ¢ageTd¥1DL, fecal

coliform bacteria to streams. The effectiveness of filter strips and other BMPs in reducing fecal
coliform bacteria can be quite successful. Results from a study by Pennsylvania State University
(1992a) as presented by USEPA (1993), ssgthat vegetative filter strips are capable of

removing up to 55 percent of fecal coliform bacteria logdmrivers and streams (Tabl@)2

The ability of the filter strip to reduce contaminants is dependent on field slope, filter strip slope,
erosionrate, amount and particulate size distribution of sediment delivered to the filter strip,
density and height of vegetation, and runoff volume associated with erosion producing events
(NRCS, 2001).

Septic Systenin Septic systems provide an economicallgsible way of disposing of household
wastes where other means of waste treatment are unavailable (e.g., public or private treatment
facilities). The basis for most septic systems involves the treatment and distribution of
household wastes through a senésteps involving the following:

1. A sewer line connecting the house to a septic tank

2. A septic tank that allows solids to settle out of the effluent

3. A distribution system that dispenses the effluent to a leach field
4. A leaching system thatlows the effluent to enter the soil

Septic system failure occurs when one or more components of the septic system do not work
properly and untreated waste or wastewater leaves the system. Wastes may pond in the leach
field and ultimately run off direbt into nearby streams or percolate into groundwater.

Untreated septic system waste is a potential source of nutrients (nitrogen and phosphorus),
organic matter, suspended solids, and fecal coliform bacteria. Land application of septic system
sludge, alough unlikely, may also be a source of contamination.

Septic system failure can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation,dcation, and choice of system. Harmful household chemicals can also
cause failure by killing the bacteria that digest the waste. While the number of systems that are
not functioning properly is unknown, it is estimated that 28 percent of the systeroglin N

Dakota are failing (USEPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirement of this TMDL, a hard copy of the TMDL for the
Knife River and a request for commerasmailed to participatig agencies, partners, and to those
who requested a copy. Those included in the mailing of a hardwemeyas follows:

MercerCounty Soil Conservation District

MercerCounty Water Resource Board

Natural Resource Conservation Service (State Office); and
US EnvironmentalProtectionAgency,Region VI
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In addition to mailingor emailingcopies of this TMDL for thdisted waterbodiesf theKnife River

watershedo interested parties, the TMDilasposted on the North Dakota Department of Health,

Division of Water Quality web site at:

http://www.health.state.nd.us/WQ/sw/Z2 _TMDL/TMDLs_UndeublicComment/B_Under_Public
Comment.htm

A 30 day public notice soliciting comment and participati@salso published in thelazen Star
(Mercer County) and Center republican (Oliver County)

As part of its normal review, public notice review waseceived from the US EPA Region Vi
(AppendixF). No comments were received froamy other agency, organization or individual

10.0 MONITORING

As stated previously, it should be noted that the TMDL loads, load allocations, and the MOS are
estimated basl on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicable water quality standards may be
higher or lower depending on the results of future monitoring.

To ensure hat the best management practices (BMPs) and technical assistanaer¢hat

implemented as part of the Section Xi8fe River Watershed Restoration Projeetresuccessful

in reducing fecal coliform bacteria loadinigslevelsprescribed in this TMDL, water quality
monitoringwasconducted in accordance with an approved Quality Assurance Project Plan (QAPP)
As prescribed in the QAPP (NDDoH, 2Z5)0monitoringwasconductedor all variables thatvere
causingmpairments to the beneficial uses of the waterbody. These igglodiverenot limited to

fecal coliformbacteria. Sampling began in May 2@@ndcontinual through September PO.

11.0TMDL IMPLEMENTATION STRATEGY

In response to thiénife River Watershed Assessment and in anticipation of this completed TMDL,
local sponsors successfully applied for and received Section 319 funding Korif&iver (Nine
Townships)Watershed Restoration Project. Beginning in Octobet,200al sponesrs provided

technical assistance and implementing BMPs designed to reduce fecal bacteria loadings and to help
restore the beneficial uses of tkeife River (i.e., recreation). Agart of he watershed restoration
project water qualitydata werecollected to monitor and track the effects of BMP implementation as
well as to judge overall success of the project in reducing fecal coliform bacteria loadings. A QAPP
(NDDoH, 2003)wasdeveloped as part of this watershed restoration girthat detagdthe how,

when and where monitoringese conducted to gather the data needed to document success in
meeting the TMDL implementation goal(s). As the dataaaia@yzed, watershed restoratififorts

will be adapted, if necessatyp, place BMPs where they will have the greatest benefit to water
quality and in meeting the TMDL goal(s).


http://www.health.state.nd.us/WQ/sw/Z2_TMDL/TMDLs_Under_PublicComment/B_Under_Public_Comment.htm
http://www.health.state.nd.us/WQ/sw/Z2_TMDL/TMDLs_Under_PublicComment/B_Under_Public_Comment.htm
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Appendix A
Fecal Coliform Bacteria Data Collected
for the Listed Knife River Tributaries



Brush Creek (384114)

Concentration

Date  (crus/100mL)
5/2/2001 10
5/7/2001 50
5/16/2001 10
5/21/2001 10
5/29/2001 360
6/5/2001 570
6/13/2001 410
6/18/2001 450
7/2/2001 300
7/24/2001 120
7/31/2001 140
8/13/2001 10
9/5/2001 90
5/9/2002 10
5/16/2002 110
5/22/2002 10
5/28/2002 440
6/4/2002 470
6/10/2002 2400
6/17/2002 70
6/26/2002 70
7/9/2002 100
5/18/2005 1000
6/9/2005 800
7/11/2005 210
7/25/2005 250
8/2/2005 420

Concentration

Date  crus/100mL)
5/4/2008 20
5/12/2008 40
5/19/2008 80
5/20/2008 50
5/27/2008 710
6/2/2008 500
6/9/2008 2000
6/16/2008 900
6/23/2008 730
6/30/2008 800
7/8/2008 420
5/4/2009 10
5/6/2009 10
5/11/2009 10
5/26/2009 400
5/27/2009 270
6/1/2009 1000
6/9/2009 690
6/22/2009 700
6/29/2009 240
7/1/2009 160
7/6/2009 90
7/15/2009 230
7/21/2009 200
7/28/2009 210
8/4/2009 150
8/12/2009 2300
8/18/2009 180
8/25/2009 20
8/31/2009 50
9/8/2009 990
9/16/2009 80
9/22/2009 210
9/30/2009 190



Coyote Creek (384115)

Date Concentration Date Concentration
(CFUs/100mL) (CFUs/100mL)

5/2/2001 10 5/4/2008 10
5/7/2001 10 5/12/2008 10
5/16/2001 10 5/19/2008 300
5/21/2001 10 5/20/2008 160
5/29/2001 10 5/27/2008 480
6/5/2001 250 6/2/2008 340
6/13/2001 270 6/9/2008 230
6/18/2001 120 6/16/2008 460
7/2/2001 280 6/23/2008 800
7/24/2001 180 6/30/2008 3000
7/31/2001 190 5/4/2009 10
8/13/2001 360 5/6/2009 10
9/5/2001 10 5/11/2009 10
5/9/2002 10 5/26/2009 1500
5/16/2002 260 5/27/2009 330
5/22/2002 10 6/1/2009 40
5/28/2002 20 6/9/2009 130
6/4/2002 20 6/22/2009 70
6/10/2002 800 6/29/2009 20
6/17/2002 40 7/1/2009 30
7/9/2002 930 7/6/2009 150
5/18/2005 780 7/15/2009 400
6/9/2005 800 7/21/2009 80
7/11/2005 270 7/28/2009 30
7/25/2005 800 8/4/2009 20
8/2/2005 270 8/12/2009 30
8/18/2009 80

8/25/2009 10

8/31/2009 10

9/8/2009 70

9/16/2009 20

9/22/2009 20

9/30/2009 10



Willow Creek (385085)
Concentration

Date  crys/100mL)
5/7/2001 30
5/16/2001 130
5/21/2001 40
6/13/2001 200
6/18/2001 800
7/2/2001 10
712412001 800
7/31/2001 50
5/9/2002 10
5/22/2002 30
6/10/2002 720
6/17/2002 90
6/26/2002 260
5/18/2005 960
6/9/2005 800
7/11/2005 440
7/25/2005 30

Elm Creek (385086)

Date Concentration
(CFUs/100mL)

5/2/2001 30
5/7/2001 50
5/16/2001 10
5/21/2001 300
5/29/2001 140
6/5/2001 360
6/13/2001 130
6/18/2001 650
7/2/2001 440
7/24/2001 800
7/31/2001 330
8/13/2001 10
5/9/2002 120
5/16/2002 360
5/22/2002 110
5/28/2002 30
6/4/2002 310
6/10/2002 800
6/17/2002 450
6/26/2002 10
7/9/2002 40
5/18/2005 800
6/9/2005 800
7/11/2005 400
7/25/2005 320

8/2/2005 180



Appendix B
Mean Daily Discharge Data for the
Knife River at Golden Valley (USGS Site 06339500)
(January 1, 1989 October 11, 2009)



Knife River at Golden Valley (384131)

Flow Flow Flow Flow
Date (CES) Date (CES) Date (CES) Date (CES)
1/1/1989 4.4 2/14/1989 2.1 3/30/1989 458 5/13/1989 14
1/2/1989 4.3 2/15/1989 2.1 3/31/1989 385 5/14/1989 13
1/3/1989 4.5 2/16/1989 2 4/1/1989 246 5/15/1989 12
1/4/1989 4.7 2/17/1989 2 4/2/1989 169 5/16/1989 12
1/5/1989 4.9 2/18/1989 1.9 4/3/1989 154 5/17/1989 14
1/6/1989 4.9 2/19/1989 1.9 4/4/1989 139 5/18/1989 12
1/7/1989 4.6 2/20/1989 1.9 4/5/1989 109 5/19/1989 11
1/8/1989 4.4 2/21/1989 1.9 4/6/1989 108 5/20/1989 9.9
1/9/1989 4.2 2/22/1989 2 4/7/1989 103 5/21/1989 9.1
1/10/1989 4 2/23/1989 2 4/8/1989 111 5/22/1989 8.5
1/12/1989 3.8 2/24/1989 2.1 4/9/1989 99 5/23/1989 8.4
1/12/1989 3.8 2/25/1989 2.2 4/10/1989 79 5/24/1989 9.9
1/131989 3.7 2/26/1989 2.1 4/11/1989 68 5/25/1989 13
1/14/1989 3.6 2/27/1989 2.1 4/12/1989 60 5/26/1989 11
1/151989 3.5 2/28/1989 2 4/13/1989 54 5/27/1989 10
1/16/1989 3.5 3/1/1989 2 4/14/1989 50 5/28/1989 10
1/17/1989 3.6 3/2/1989 1.9 4/15/1989 44 5/29/1989 31
1/18/1989 3.8 3/3/1989 1.9 4/16/1989 37 5/30/1989 66
1/19/1989 4.1 3/4/1989 1.8 4/17/1989 31 5/31/1989 258
1/20/1989 4.1 3/5/1989 1.7 4/18/1989 28 6/1/1989 199
1/21/1989 4 3/6/1989 1.7 4/19/1989 25 6/2/1989 129
1/22/1989 4.2 3/7/1989 1.9 4/20/1989 25 6/3/1989 80
1/231989 4.4 3/8/1989 2.5 4/21/1989 23 6/4/1989 53
1/24/1989 4.4 3/9/1989 3.5 4/22/1989 22 6/5/1989 49
1/251989 4.2 3/10/1989 6 4/23/1989 19 6/6/1989 34
1/26/1989 4.1 3/11/1989 124 4/24/1989 19 6/7/1989 25
1/27/1989 4 3/12/1989 235 4/25/1989 17 6/8/1989 20
1/28/1989 4.1 3/13/1989 201 4/26/1989 19 6/9/1989 17
1/29/1989 4.2 3/14/1989 250 4/27/1989 139 6/10/1989 13
1/30/1989 4.2 3/15/1989 558 4/28/1989 317 6/11/1989 11
1/31/1989 4 3/16/1989 420 4/29/1989 333 6/12/1989 11
2/1/1989 3.8 3/17/1989 250 4/30/1989 396 6/13/1989 9.9
2/2/1989 3.5 3/18/1989 160 5/1/1989 255 6/14/1989 9.2
2/3/1989 3.2 3/19/1989 120 5/2/1989 148 6/15/1989 8.3
2/4/1989 3 3/20/1989 60 5/3/1989 96 6/16/1989 8.3
2/5/1989 2.8 3/21/1989 40 5/4/1989 67 6/17/1989 8.1
2/6/1989 2.6 3/22/1989 52 5/5/1989 49 6/18/1989 8.1
2/7/1989 2.4 3/23/1989 45 5/6/1989 39 6/19/1989 7.5
2/8/1989 2.3 3/24/1989 52 5/7/1989 33 6/20/1989 6.7
2/9/1989 2.2 3/25/1989 60 5/8/1989 28 6/21/1989 5.6
2/101989 2.1 3/26/1989 106 5/9/1989 26 6/22/1989 5.5
2/11/1989 2.1 3/27/1989 180 5/10/1989 21 6/23/1989 5.8
2/12/1989 2.2 3/28/1989 313 5/11/1989 18 6/24/1989 5.8

2/13/1989 2.2 3/29/1989 536 5/12/1989 15 6/25/1989 5.2



Date

6/26/1989
6/27/1989
6/28/1989
6/291989
6/30/1989
7/1/1989
7/2/1989
7/3/1989
7/4/1989
7/5/1989
7/6/1989
7/7/1989
7/8/1989
7/9/1989
7/10/1989
7/12/1989
7/12/1989
7/131989
7/14/1989
7/151989
7/16/1989
7/17/1989
7/18/1989
7/191989
7/20/1989
7/21/1989
7/22/1989
7/231989
7/24/1989
7/2591989
7/26/1989
7/27/1989
7/28/1989
7/291989
7/30/1989
7/31/1989
8/1/1989
8/2/1989
8/3/1989
8/4/1989
8/5/1989
8/6/1989
8/7/1989
8/8/1989

Flow
(CFS)
5.3
5.4
5.4
5.6
5.6
5
38
110
56
34
21
15
12
8.1
6.8
6.3
6.1
5.9
6.1
5.7
5.2
5.2
5.9
7.6
6.6
5.2
3.8
3.2
2.8
2.4
2.4
2.4
2.5
2.2
1.9
1.8
1.6
1.5
1.3
1.2
1
0.92
0.84
0.84

Date

8/9/1989
8/10/1989
8/11/1989
8/12/1989
8/13/1989
8/14/1989
8/15/1989
8/16/1989
8/17/1989
8/18/1989
8/19/1989
8/20/1989
8/21/1989
8/22/1989
8/23/1989
8/24/1989
8/25/1989
8/26/1989
8/27/1989
8/28/1989
8/29/1989
8/30/1989
8/31/1989

9/1/1989

9/2/1989

9/3/1989

9/4/1989

9/5/1989

9/6/1989

9/7/1989

9/8/1989

9/9/1989
9/10/1989
9/11/1989
9/12/1989
9/13/1989
9/14/1989
9/15/1989
9/16/1989
9/17/1989
9/18/1989
9/19/1989
9/20/1989
9/21/1989

Flow
(CFS)
0.8
0.77
0.85
1.4
1.3
1.2
1.1
1
1
1
0.95
0.92
0.92
0.96

3.7

4.7
10
15
16
14

6.8
5.9
4.8
3.1
2.3
1.8

2.8
3.5

2.4

1.6
11
1.1
11
1.1
11
11

Date

9/22/1989
9/23/1989
9/24/1989
9/25/1989
9/26/1989
9/27/1989
9/28/1989
9/29/1989
9/30/1989
10/1/1989
10/2/1989
10/3/1989
10/4/1989
10/5/1989
10/6/1989
10/7/1989
10/8/1989
10/9/1989
10/10/1989
10/11/1989
10/12/1989
10/13/1989
10/14/1989
10/15/1989
10/16/1989
10/17/1989
10/18/1989
10/19/1989
10/20/1989
10/21/1989
10/22/1989
10/23/1989
10/24/1989
10/25/1989
10/26/1989
10/27/1989
10/28/1989
10/29/1989
10/30/1989
10/31/1989
11/1/1989
11/2/1989
11/3/1989
11/4/1989

Flow
(CFS)
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.2
1.1
1.2
1.4
1.4
1.6
1.6
1.7
1.9
2.1
2.2
2.2
2.1
2.3
2.8
3
2.8
2.6
2.8
2.7
2.6
2.5
2.4
2.5
2.7
3.2
3.5
3.4
3.8
4.2
4
3.8
3.5
3.2
3.4
3.8

Date

11/5/1989
11/6/1989
11/7/1989
11/8/1989
11/9/1989
11/10/1989
11/11/1989
11/12/1989
11/13/1989
11/14/1989
11/15/1989
11/16/1989
11/17/1989
11/18/1989
11/19/1989
11/20/1989
11/21/1989
11/22/1989
11/23/1989
11/24/1989
11/25/1989
11/26/1989
11/27/1989
11/28/1989
11/29/1989
11/30/1989
12/1/1989
12/2/1989
12/3/1989
12/4/1989
12/5/1989
12/6/1989
12/7/1989
12/8/1989
12/9/1989
12/10/1989
12/11/1989
12/12/1989
12/13/1989
12/14/1989
12/15/1989
12/16/1989
12/17/1989
12/18/1989

Flow
(CFS)
4.2
4.8
5.2
5
4.8
5
5.2
5.4
5.2
5
4.5
3.8
3
3.2
4
4.7
5.1
4.8
4.2
4.4
4.6
4.4
4
3.5
3.3
3.4
3.6
3.5
3.7
4
4.2
4
3.6
3.2
3.3
2.9
2.5
2.2
2
1.7
1.4
1.2
1
0.85



Flow Flow Flow Flow
Date (CFS) Date (CFS) Date (CES) Date (CES)
12/19/1989 0.65 2/3/1990 0.7 3/21/1990 16 5/6/1990 8.7
12/20/1989 0.5 2/4/1990 0.9 3/22/1990 13 5/7/1990 7.3
12/21/1989 0.4 2/5/1990 1.1 3/23/1990 11 5/8/1990 6.4
12/22/1989 0.3 2/6/1990 1.4 3/24/1990 10 5/9/1990 55
12/23/1989 0.25 2/7/1990 1.8 3/25/1990 11 5/10/1990 5
12/24/1989 0.4 2/8/1990 2 3/26/1990 13 5/11/1990 5
12/2/1989 0.6 2/9/1990 1.9 3/27/1990 15 5/12/1990 4.6
12/26/1989 1 2/10/1990 2.1 3/28/1990 14 5/13/1990 4.4
12/27/1989 1.4 2/11/1990 2.3 3/29/1990 13 5/14/1990 4.1
12/28/1989 2 2/12/1990 2.6 3/30/1990 12 5/15/1990 5.7
12/29/1989 2.5 2/13/1990 2.4 3/31/1990 12 5/16/1990 5
12/30/1989 2.8 2/14/1990 2.1 4/1/1990 13 5/17/1990 4.2
12/31/1989 2.7 2/15/1990 1.9 4/2/1990 12 5/18/1990 4.1
1/1/1990 2.6 2/16/1990 1.6 4/3/1990 11 5/19/1990 4.1
1/2/1990 2.6 2/17/1990 1.4 4/4/1990 11 5/20/1990 4.2
1/3/1990 2.5 2/18/1990 1.4 4/5/1990 10 5/21/1990 4.6
1/4/1990 2.3 2/19/1990 1.5 4/6/1990 10 5/22/1990 4.5
1/5/1990 2 2/20/1990 1.7 4/7/1990 10 5/23/1990 4.5
1/6/1990 2.1 2/21/1990 2 4/8/1990 10 5/24/1990 4.2
1/7/1990 2.3 2/22/1990 2.4 4/9/1990 10 5/25/1990 4.6
1/8/1990 2.4 2/23/1990 3.1 4/10/1990 9.6 5/26/1990 11
1/9/1990 2.6 2/24/1990 2.9 4/11/1990 9.3 5/27/1990 281
1/10'1990 3.1 2/25/1990 3.5 4/12/1990 9 5/28/1990 235
1/11/1990 2.9 2/26/1990 4.8 4/13/1990 9.3 5/29/1990 110
1/12/1990 2.6 2/27/1990 5 4/14/1990 9.6 5/30/1990 67
1/13/1990 2.5 2/28/1990 5.2 4/15/1990 10 5/31/1990 43
1/141990 2.6 3/1/1990 6.2 4/16/1990 11 6/1/1990 31
1/15/1990 2.5 3/2/1990 7.8 4/17/1990 11 6/2/1990 23
1/161990 2.4 3/3/1990 8.3 4/18/1990 10 6/3/1990 19
1/17/1990 2.3 3/4/1990 8.2 4/19/1990 9.2 6/4/1990 17
1/181990 2.1 3/5/1990 8 4/20/1990 8.4 6/5/1990 14
1/19/1990 1.8 3/6/1990 7.8 4/21/1990 7.8 6/6/1990 11
1/20'1990 1.6 3/7/1990 7.6 4/22/1990 8.1 6/7/1990 9
1/21/1990 1.7 3/8/1990 7.8 4/23/1990 8.7 6/8/1990 8.2
1/22/1990 1.9 3/9/1990 8.3 4/24/1990 9 6/9/1990 7.9
1/23/1990 2.1 3/10/1990 10 4/25/1990 9.3 6/10/1990 7.5
1/241990 2.1 3/11/1990 13 4/26/1990 11 6/11/1990 6.9
1/25/1990 2 3/12/1990 15 4/27/1990 11 6/12/1990 6.6
1/261990 2.2 3/13/1990 13 4/28/1990 12 6/13/1990 6.4
1/27/1990 2.2 3/14/1990 11 4/29/1990 13 6/14/1990 6
1/281990 2.3 3/15/1990 10 4/30/1990 14 6/15/1990 6.6
1/29/1990 2.4 3/16/1990 13 5/1/1990 13 6/16/1990 7.2
1/30'1990 2 3/17/1990 16 5/2/1990 11 6/17/1990 15
1/31/1990 1.6 3/18/1990 20 5/3/1990 10 6/18/1990 19
2/1/1990 1.1 3/19/1990 16 5/4/1990 9.3 6/19/1990 152



2/2/1990
Date

6/21/1990
6/22/1990
6/23/1990
6/241990
6/25/1990
6/261990
6/27/1990
6/281990
6/29/1990
6/30'1990
7/1/1990
7/2/1990
7/3/1990
7/4/1990
7/5/1990
7/6/1990
7/7/1990
7/8/1990
7/9/1990
7/10'1990
7/11/1990
7/12/1990
7/13/1990
7/141990
7/15/1990
7/161990
7/17/1990
7/181990
7/19/1990
7/20'1990
7/21/1990
7/2211990
7/23/1990
7/241990
7/25/1990
7/261990
7/27/1990
7/281990
7/29/1990
7/30'1990
7/31/1990
8/1/1990
8/2/1990
8/3/1990

0.85
Flow
(CFS)
75
59
43
31
25
20
18
31
33
38
113
125
63
37
25
19
15
11
9.3
8.7
16
44
26
13
8.8
6.7
5.9
4.3
3.4
2.6
2.1
1.7
1.5
1.3
1
0.83
0.96
0.84
0.7
0.64
0.58
0.54
0.46
0.4

3/20/1990
Date

8/6/1990
8/7/1990
8/8/1990
8/9/1990
8/10/1990
8/11/1990
8/12/1990
8/13/1990
8/14/1990
8/15/1990
8/16/1990
8/17/1990
8/18/1990
8/19/1990
8/20/1990
8/21/1990
8/22/1990
8/23/1990
8/24/1990
8/25/1990
8/26/1990
8/27/1990
8/28/1990
8/29/1990
8/30/1990
8/31/1990
9/1/1990
9/2/1990
9/3/1990
9/4/1990
9/5/1990
9/6/1990
9/7/1990
9/8/1990
9/9/1990
9/10/1990
9/11/1990
9/12/1990
9/13/1990
9/14/1990
9/15/1990
9/16/1990
9/17/1990
9/18/1990

18
Flow
(CFS)
0.29
0.21
0.13
0.08
0.07
0.1
0.13
0.16
0.16
0.16
0.14
0.13
0.12
0.15
0.18
0.21
0.26
0.27
100
113
19

3.7
2.5
1.8
1.3
0.77
0.57
0.48
0.39
243
101
30
21
13
8.6
6.3
4.9
3.6
2.9
2.3
1.8
15
1.4

5/5/1990
Date

9/21/1990
9/22/1990
9/23/1990
9/24/1990
9/25/1990
9/26/1990
9/27/1990
9/28/1990
9/29/1990
9/30/1990
10/1/1990
10/2/1990
10/3/1990
10/4/1990
10/5/1990
10/6/1990
10/7/1990
10/8/1990
10/9/1990
10/10/1990
10/11/1990
10/12/1990
10/13/1990
10/14/1990
10/15/1990
10/16/1990
10/17/1990
10/18/1990
10/19/1990
10/20/1990
10/21/1990
10/22/1990
10/23/1990
10/24/1990
10/25/1990
10/26/1990
10/27/1990
10/28/1990
10/29/1990
10/30/1990
10/31/1990
11/1/1990
11/2/1990
11/3/1990

9.9
Flow
(CFS)
1.6
1.7
1.6
14
1.3
1.1
1.2
2.5
1.3
1
0.95
0.85
0.71
0.69
0.72
0.76
0.8
0.8
0.8
0.82

WwWwwwww AW

3.5
3.5
3.3

6/20/1990
Date

11/6/1990
11/7/1990
11/8/1990
11/9/1990
11/10/1990
11/11/1990
11/12/1990
11/13/1990
11/14/1990
11/15/1990
11/16/1990
11/17/1990
11/18/1990
11/19/1990
11/20/1990
11/21/1990
11/22/1990
11/23/1990
11/24/1990
11/25/1990
11/26/1990
11/27/1990
11/28/1990
11/29/1990
11/30/1990
12/1/1990
12/2/1990
12/3/1990
12/4/1990
12/5/1990
12/6/1990
12/7/1990
12/8/1990
12/9/1990
12/10/1990
12/11/1990
12/12/1990
12/13/1990
12/14/1990
12/15/1990
12/16/1990
12/17/1990
12/18/1990
12/19/1990

106
Flow
(CFS)
3.5
3.5
3.5
3.5
3.6
3.7
3.6
3.6
3.7
3.7
3.6
3.6
3.5
3.5
3.1
3.4
3.3
3
3
2.5
2.7
2.7
2.8
2.9
3.4
3.2
2.9
3
3.1
3
3.1
3.3
3.5
3.6
3.7
3.8
4
4
3.9
35
3.2
2.9
3
2.4



8/4/1990
8/5/1990

Date

12/22/1990
12/23/1990
12/24/1990
12/25/1990
12/26/1990
12/27/1990
12/28/1990
12/29/1990
12/30/1990
12/31/1990
1/1/1991
1/2/1991
1/3/1991
1/4/1991
1/5/1991
1/6/1991
1/7/1991
1/8/1991
1/9/1991
1/10/1991
1/17/1991
1/12/1991
1/131991
1/14/1991
1/191991
1/16/1991
1/17/1991
1/18/1991
1/191991
1/20/1991
1/21/1991
1/22/1991
1/231991
1/24/1991
1/251991
1/26/1991
1/27/1991
1/28/1991
1/291991
1/30/1991
1/31/1991
2/1/1991
2/2/1991

0.36
0.33
Flow
(CFS)
1
0.8
0.6
0.5
0.2
0.25
0.24
0.23
0.2
0.21
0.23
0.24
0.25
0.25
0.25
0.26
0.26
0.26
0.25
0.25
0.26
0.3
0.5
0.7
0.9
1.2
1.5
1.4
1.3
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2
2.1
2.1
2.1
2.2
2.2
2.3

9/19/1990
9/20/1990

Date

2/6/1991
2/7/1991
2/8/1991
2/9/1991
2/10/1991
2/11/1991
2/12/1991
2/13/1991
2/14/1991
2/15/1991
2/16/1991
2/17/1991
2/18/1991
2/19/1991
2/20/1991
2/21/1991
2/22/1991
2/23/1991
2/24/1991
2/25/1991
2/26/1991
2/27/1991
2/28/1991
3/1/1991
3/2/1991
3/3/1991
3/4/1991
3/5/1991
3/6/1991
3/7/1991
3/8/1991
3/9/1991
3/10/1991
3/11/1991
3/12/1991
3/13/1991
3/14/1991
3/15/1991
3/16/1991
3/17/1991
3/18/1991
3/19/1991
3/20/1991

1.3
1.6
Flow
(CFS)
3.3
3.2
3.1

2.9
2.8
2.6
2.5
2.4
2.4
2.4
2.4
2.3
2.3
2.2
2.2
2.1

NDNDNDNDDN

2.1
2.5
3.5

6.8

(o3}

5.5

10
15
13
12
11
11
10
8.6
9.7
11
19
12

11/4/1990
11/5/1990

Date

3/24/1991
3/25/1991
3/26/1991
3/27/1991
3/28/1991
3/29/1991
3/30/1991
3/31/1991
4/1/1991
4/2/1991
4/3/1991
4/4/1991
4/5/1991
4/6/1991
4/7/1991
4/8/1991
4/9/1991
4/10/1991
4/11/1991
4/12/1991
4/13/1991
4/14/1991
4/15/1991
4/16/1991
4/17/1991
4/18/1991
4/19/1991
4/20/1991
4/21/1991
4/22/1991
4/23/1991
4/24/1991
4/25/1991
4/26/1991
4/27/1991
4/28/1991
4/29/1991
4/30/1991
5/1/1991
5/2/1991
5/3/1991
5/4/1991
5/5/1991

3.5
3.6
Flow
(CFS)
8.3
9.3
7.2
7.2
8
9
8.8
9
10
10
11
11
10
10
9.5
9
8.5
8.5
8.5
8.2
8.5
8.5
8.5
8.8
9
8.8
11
11
11
11
11
11
11
11
9.7
9.9
10
9.8
9.9
10
10
10
9.9

12/20/1990
12/21/1990

Date

5/9/1991
5/10/1991
5/11/1991
5/12/1991
5/13/1991
5/14/1991
5/15/1991
5/16/1991
5/17/1991
5/18/1991
5/19/1991
5/20/1991
5/21/1991
5/22/1991
5/23/1991
5/24/1991
5/25/1991
5/26/1991
5/27/1991
5/28/1991
5/29/1991
5/30/1991
5/31/1991

6/1/1991

6/2/1991

6/3/1991

6/4/1991

6/5/1991

6/6/1991

6/7/1991

6/8/1991

6/9/1991
6/10/1991
6/11/1991
6/12/1991
6/13/1991
6/14/1991
6/15/1991
6/16/1991
6/17/1991
6/18/1991
6/19/1991
6/20/1991

2.4
1.6
Flow
(CFS)
9.6
9.6
9.2
9
8.5
8
7.5
7.2
7
6.5
6
6
5.5
5.2

00 © N 01 01 O
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2/3/1991
2/4/1991
2/5/1991

Date

12/25/1991
12/26/1991
12/27/1991
12/28/1991
12/29/1991
12/30/1991
12/31/1991
1/1/1992
1/2/1992
1/3/1992
1/4/1992
1/5/1992
1/6/1992
1/7/1992
1/8/1992
1/9/1992
1/10/1992
1/11/1992
1/12/1992
1/131992
1/14/1992
1/151992
1/16/1992
1/17/1992
1/18/1992
1/191992
1/20/1992
1/21/1992
1/22/1992
1/231992
1/24/1992
1/251992
1/26/1992
1/27/1992
1/28/1992
1/291992
1/30/1992
1/31/1992
2/1/1992
2/2/1992
2/3/1992
2/4/1992

2.5
3
3.5
Flow
(CFS)
2.8
2.3
2.6
3
3.3
2.1
2.3
2.3
2.7
2.8
2.8
3
2.7
2.8
2.4
2.1
2.8
3
2.9
3
3.3
2
1.7
1.4
1.2
1.5
1.3
1.5
2.6
2.3
1.1
1.3
1.5
1.2
1.8
3
3.8
3.5
3.7
4.1
5
5.8

3/21/1991
3/22/1991
3/23/1991

Date

2/9/1992
2/10/1992
2/11/1992
2/12/1992
2/13/1992
2/14/1992
2/15/1992
2/16/1992
2/17/1992
2/18/1992
2/19/1992
2/20/1992
2/21/1992
2/22/1992
2/23/1992
2/24/1992
2/25/1992
2/26/1992
2/27/1992
2/28/1992
2/29/1992

3/1/1992

3/2/1992

3/3/1992

3/4/1992

3/5/1992

3/6/1992

3/7/1992

3/8/1992

3/9/1992
3/10/1992
3/11/1992
3/12/1992
3/13/1992
3/14/1992
3/15/1992
3/16/1992
3/17/1992
3/18/1992
3/19/1992
3/20/1992
3/21/1992

10

7.8

9.6
Flow
(CFS)

7.4

2.8
2.3
2.8
2.3
2.8
3.3
3.5
3.5
1.3
15
2.6
1.8
1.7

2.8
3.1
6.8
16
30
64
80
84
89
78
71
62
32
35
47
37
32
28
25
27
22
25
20
18
18

5/6/1991
5/7/1991
5/8/1991

Date

3/26/1992
3/27/1992
3/28/1992
3/29/1992
3/30/1992
3/31/1992
4/1/1992
4/2/1992
4/3/1992
4/4/1992
4/5/1992
4/6/1992
4/7/1992
4/8/1992
4/9/1992
4/10/1992
4/11/1992
4/12/1992
4/13/1992
4/14/1992
4/15/1992
4/16/1992
4/17/1992
4/18/1992
4/19/1992
4/20/1992
4/21/1992
4/22/1992
4/23/1992
4/24/1992
4/25/1992
4/26/1992
4/27/1992
4/28/1992
4/29/1992
4/30/1992
5/1/1992
5/2/1992
5/3/1992
5/4/1992
5/5/1992
5/6/1992

10
10
9.8
Flow
(CFS)
16
15
15
15
14
12
11
11
11
10
9.9
9.7
9.4
9.6
9.3
9.9
11
10
9.6
9.9
9.9
9.3
9.9
9.9
8.7
7.6
7
22
15
12
13
13
12
13
13
13
11
11
9
7.8
7
6.8

6/21/1991
6/22/1991
6/23/1991

Date

5/11/1992
5/12/1992
5/13/1992
5/14/1992
5/15/1992
5/16/1992
5/17/1992
5/18/1992
5/19/1992
5/20/1992
5/21/1992
5/22/1992
5/23/1992
5/24/1992
5/25/1992
5/26/1992
5/27/1992
5/28/1992
5/29/1992
5/30/1992
5/31/1992
6/1/1992
6/2/1992
6/3/1992
6/4/1992
6/5/1992
6/6/1992
6/7/1992
6/8/1992
6/9/1992
6/10/1992
6/11/1992
6/12/1992
6/13/1992
6/14/1992
6/15/1992
6/16/1992
6/17/1992
6/18/1992
6/19/1992
6/20/1992
6/21/1992

15
25
Flow
(CFS)

5.6
5.2
4.6
4.4
4.2
5.4
6.1
6.1
5.4

3.6
3.1
2.6
2.4
2.4
2.2
1.9

1.8
1.8
1.9
1.3
13
11

0.93
0.92
0.85
0.8
0.77
0.74
0.47
0.98
2.6

4.6
3.8

4.1



2/5/1992
2/6/1992
2/7/1992
2/8/1992

Date

6/261992
6/27/1992
6/281992
6/29/1992
6/3011992
7/1/1992
7/2/1992
7/3/1992
7/4/1992
7/5/1992
7/6/1992
7/7/1992
7/8/1992
7/9/1992
7/101992
7/11/1992
7/12/1992
7/13/1992
7/141992
7/15/1992
7/161992
7/17/1992
7/181992
7/19/1992
7/2011992
7/21/1992
7/22/1992
7/23/1992
7/241992
7/25/1992
7/261992
7/27/1992
7/281992
7/29/1992
7/3011992
7/31/1992
8/1/1992
8/2/1992
8/3/1992
8/4/1992
8/5/1992

11
15
18
16
Flow
(CFS)
3.2
2.8
2.1
1.7
1.6
1.9

2.2
2.2
1.8
1.8
2.1

3.4
3.6
3.2
3.1
3.1
3.3

2.8
2.8
2.3
1.7
1.2

0.91
0.84
0.72
0.65
0.62
0.51
0.47
0.51
1.4
1.7
11
0.96
0.6
0.44

3/22/1992
3/23/1992
3/24/1992
3/25/1992

Date

8/11/1992
8/12/1992
8/13/1992
8/14/1992
8/15/1992
8/16/1992
8/17/1992
8/18/1992
8/19/1992
8/20/1992
8/21/1992
8/22/1992
8/23/1992
8/24/1992
8/25/1992
8/26/1992
8/27/1992
8/28/1992
8/29/1992
8/30/1992
8/31/1992
9/1/1992
9/2/1992
9/3/1992
9/4/1992
9/5/1992
9/6/1992
9/7/1992
9/8/1992
9/9/1992
9/10/1992
9/11/1992
9/12/1992
9/13/1992
9/14/1992
9/15/1992
9/16/1992
9/17/1992
9/18/1992
9/19/1992
9/20/1992

17
18
18
17
Flow
(CFS)
0.55
0.39
0.28
0.16
0.07
0.03
0

0
0
0
0

0
0.02
0.13
0.18
0.28
0.32
0.19
0.01

0.01
0.03
0.07
0.03
0.03
0.1
0.1
0.1
0.08
0.1
0.08
0.09
0.11
0.14
0.15
0.15
0.14
0.15
0.15
0.18
0.22

5/7/1992

5/8/1992

5/9/1992
5/10/1992

Date

9/26/1992
9/27/1992
9/28/1992
9/29/1992
9/30/1992
10/1/1992
10/2/1992
10/3/1992
10/4/1992
10/5/1992
10/6/1992
10/7/1992
10/8/1992
10/9/1992
10/10/1992
10/11/1992
10/12/1992
10/13/1992
10/14/1992
10/15/1992
10/16/1992
10/17/1992
10/18/1992
10/19/1992
10/20/1992
10/21/1992
10/22/1992
10/23/1992
10/24/1992
10/25/1992
10/26/1992
10/27/1992
10/28/1992
10/29/1992
10/30/1992
10/31/1992
11/1/1992
11/2/1992
11/3/1992
11/4/1992
11/5/1992

0.79
0.81
0.89
0.92
0.91
0.84
0.85
1.4
1.9
2.2
2.2
2.2

6/22/1992
6/23/1992
6/24/1992
6/25/1992

Date

11/11/1992
11/12/1992
11/13/1992
11/14/1992
11/15/1992
11/16/1992
11/17/1992
11/18/1992
11/19/1992
11/20/1992
11/21/1992
11/22/1992
11/23/1992
11/24/1992
11/25/1992
11/26/1992
11/27/1992
11/28/1992
11/29/1992
11/30/1992
12/1/1992
12/2/1992
12/3/1992
12/4/1992
12/5/1992
12/6/1992
12/7/1992
12/8/1992
12/9/1992
12/10/1992
12/11/1992
12/12/1992
12/13/1992
12/14/1992
12/15/1992
12/16/1992
12/17/1992
12/18/1992
12/19/1992
12/20/1992
12/21/1992

4.8
5.1
4.7
3.9
Flow
(CFS)
2.7
2.8
2.9
3.1
2.8
2.8
2.8
3
3.3
3.3
3.3
3.4
3.5
3.4
3.5
3.7
3.9
4.2
4.3
4.2
4.1
4.3
4.4
4.6
4.6
4.9
5.2
5.3
5.4
5.6
5.8
6.1
5.9
5.8
5.6
5.3
5.2
5
4.9
4.7
4.6



8/6/1992
8/7/1992
8/8/1992
8/9/1992
8/10/1992

Date

12/27/1992
12/28/1992
12/29/1992
12/30/1992
12/31/1992
1/1/1993
1/2/1993
1/3/1993
1/4/1993
1/5/1993
1/6/1993
1/7/1993
1/8/1993
1/9/1993
1/10/1993
1/12/1993
1/12/1993
1/131993
1/14/1993
1/151993
1/16/1993
1/17/1993
1/18/1993
1/191993
1/20/1993
1/21/1993
1/22/1993
1/231993
1/24/1993
1/291993
1/26/1993
1/27/1993
1/28/1993
1/291993
1/30/1993
1/32/1993
2/1/1993
2/2/1993
2/3/1993
2/4/1993

0.49
0.63
0.65
0.5
0.44
Flow
(CFS)
4.1
3.8
3.5
3.1
2.8
2.6
2.4
2.2
2.1
1.9
1.8
1.7
1.6
1.5
1.3
1.1
1.1
1.2
1.3
1.3
1.4
1.4
1.4
1.5
1.4
1.4
1.5
1.5
1.6
1.7
1.8
1.8
1.8
2.2
2.3
2.2
2.2
2.2
2.4
2.4

9/21/1992
9/22/1992
9/23/1992
9/24/1992
9/25/1992

Date

2/11/1993
2/12/1993
2/13/1993
2/14/1993
2/15/1993
2/16/1993
2/17/1993
2/18/1993
2/19/1993
2/20/1993
2/21/1993
2/22/1993
2/23/1993
2/24/1993
2/25/1993
2/26/1993
2/27/1993
2/28/1993
3/1/1993
3/2/1993
3/3/1993
3/4/1993
3/5/1993
3/6/1993
3/7/1993
3/8/1993
3/9/1993
3/10/1993
3/11/1993
3/12/1993
3/13/1993
3/14/1993
3/15/1993
3/16/1993
3/17/1993
3/18/1993
3/19/1993
3/20/1993
3/21/1993
3/22/1993

0.19
0.15
0.11
0.09
0.09
Flow
(CFS)
2.6
2.8
2.9
3
3.1
3
2.9
3.1
3
2.9
2.8
2.9
3
2.8
2.7
2.5
2.6
2.5
2.2
2
10
85
600
1000
1500
1400
900
400
280
180
110
99
65
44
38
30
25
22
19
18

11/6/1992
11/7/1992
11/8/1992
11/9/1992

11/10/1992

Date

3/29/1993
3/30/1993
3/31/1993
4/1/1993
4/2/1993
4/3/1993
4/4/1993
4/5/1993
4/6/1993
4/7/1993
4/8/1993
4/9/1993
4/10/1993
4/11/1993
4/12/1993
4/13/1993
4/14/1993
4/15/1993
4/16/1993
4/17/1993
4/18/1993
4/19/1993
4/20/1993
4/21/1993
4/22/1993
4/23/1993
4/24/1993
4/25/1993
4/26/1993
4/27/1993
4/28/1993
4/29/1993
4/30/1993
5/1/1993
5/2/1993
5/3/1993
5/4/1993
5/5/1993
5/6/1993
5/7/1993

2.2
2
2

2.2

2.5

Flow
(CFS)

72

72

64

54

48

44

39

32

32

32

31

29

38

44

47

50

40

34

30

27

25

23

20

19

18

19

20

50

58

50

41

33

28

19

16

14

10

7.8

7.1

7.6

12/22/1992
12/23/1992
12/24/1992
12/25/1992
12/26/1992

Date

5/14/1993
5/15/1993
5/16/1993
5/17/1993
5/18/1993
5/19/1993
5/20/1993
5/21/1993
5/22/1993
5/23/1993
5/24/1993
5/25/1993
5/26/1993
5/27/1993
5/28/1993
5/29/1993
5/30/1993
5/31/1993
6/1/1993
6/2/1993
6/3/1993
6/4/1993
6/5/1993
6/6/1993
6/7/1993
6/8/1993
6/9/1993
6/10/1993
6/11/1993
6/12/1993
6/13/1993
6/14/1993
6/15/1993
6/16/1993
6/17/1993
6/18/1993
6/19/1993
6/20/1993
6/21/1993
6/22/1993

4.5
4.4
4.1
4.2
4.4
Flow
(CFS)
7.4
7.5
9.4
9.2
7.7
6.5
5.9
5.6
5.7
5.9
6.6
7
6.4
6.1
6.3
7
12
14
11
12
13
16
15
13
18
224
302
169
140
106
68
42
28
20
15
12
9.7
7.9

6.7



2/5/1993
2/6/1993
2/7/1993
2/8/1993
2/9/1993
2/10'1993

Date

6/291993
6/30'1993
7/1/1993
7/2/1993
7/3/1993
7/4/1993
7/5/1993
7/6/1993
7/7/1993
7/8/1993
7/9/1993
7/10/1993
7/12/1993
7/12/1993
7/131993
7/14/1993
7/1591993
7/16/1993
7/171993
7/18/1993
7/191993
7/20/1993
7/21/1993
7/22/1993
7/231993
7/24/1993
7/291993
7/26/1993
7/271993
7/28/1993
7/291993
7/30/1993
7/31/1993
8/1/1993
8/2/1993
8/3/1993
8/4/1993
8/5/1993
8/6/1993

2.4
2.4
2.5
2.4
2.5
2.6
Flow
(CFS)
3.8
7.5
6.4
16
27
69
147
234
102
74
100
84
63
106
80
78
51
42
207
148
114
58
69
356
613
613
660
831
811
863
522
295
321
271
140
100
60
35
25

3/23/1993
3/24/1993
3/25/1993
3/26/1993
3/27/1993
3/28/1993

Date

8/14/1993
8/15/1993
8/16/1993
8/17/1993
8/18/1993
8/19/1993
8/20/1993
8/21/1993
8/22/1993
8/23/1993
8/24/1993
8/25/1993
8/26/1993
8/27/1993
8/28/1993
8/29/1993
8/30/1993
8/31/1993
9/1/1993
9/2/1993
9/3/1993
9/4/1993
9/5/1993
9/6/1993
9/7/1993
9/8/1993
9/9/1993
9/10/1993
9/11/1993
9/12/1993
9/13/1993
9/14/1993
9/15/1993
9/16/1993
9/17/1993
9/18/1993
9/19/1993
9/20/1993
9/21/1993

17
16
16
30
79
71
Flow
(CFS)
8.5
7.5
6.5

5.5
5.2
5.2
5.2
5.2
5.2
5.2
5.2

> 01 01 01 U1

5.2
5.2
4.8
4.6
4.4
4.2
4.2
4.2
5.2

3.9
3.8
3.7
3.7
3.7
3.6
3.6
3.5
3.5
3.5
3.9

5/8/1993
5/9/1993
5/10/1993
5/11/1993
5/12/1993
5/13/1993

Date

9/29/1993
9/30/1993
10/1/1993
10/2/1993
10/3/1993
10/4/1993
10/5/1993
10/6/1993
10/7/1993
10/8/1993
10/9/1993
10/10/1993
10/11/1993
10/12/1993
10/13/1993
10/14/1993
10/15/1993
10/16/1993
10/17/1993
10/18/1993
10/19/1993
10/20/1993
10/21/1993
10/22/1993
10/23/1993
10/24/1993
10/25/1993
10/26/1993
10/27/1993
10/28/1993
10/29/1993
10/30/1993
10/31/1993
11/1/1993
11/2/1993
11/3/1993
11/4/1993
11/5/1993
11/6/1993

8.1
9.3
8.8
8.7

8.6
Flow
(CFS)
3.8
3.8
3.5
3.5
3.4
3.4
3.3
3.3
3.5
3.4
3.3

3.2
3.3
3.5
3.6
3.5

5.5
4.1
3.7
3.1
3.1
3.8
4.3
4.4
4.8
6.6
5.3

a1

4.5
4.3
4.5
4.6
5.5
7.3
7.1

6/23/1993
6/24/1993
6/25/1993
6/26/1993
6/27/1993
6/28/1993

Date

11/14/1993
11/15/1993
11/16/1993
11/17/1993
11/18/1993
11/19/1993
11/20/1993
11/21/1993
11/22/1993
11/23/1993
11/24/1993
11/25/1993
11/26/1993
11/27/1993
11/28/1993
11/29/1993
11/30/1993
12/1/1993
12/2/1993
12/3/1993
12/4/1993
12/5/1993
12/6/1993
12/7/1993
12/8/1993
12/9/1993
12/10/1993
12/11/1993
12/12/1993
12/13/1993
12/14/1993
12/15/1993
12/16/1993
12/17/1993
12/18/1993
12/19/1993
12/20/1993
12/21/1993
12/22/1993

5.7
4.9
4
3.5
2.8
2.4
Flow
(CFS)
6.7
6.1
6.3
6.1
6.2
6.3
6.5
6.5
6.1
5.8
5.8
5.8
6.3
7.2
8
8.4
8.5
8.7
8.7
8.9
7.6
7.6
7.6
6.5
6.3
6.4
6.5
6.8

SIENIENIENIEN

7.1
7.4
7.6
7.6
7.8
7.8



8/7/1993
8/8/1993
8/9/1993
8/10/1993
8/11/1993
8/12/1993
8/13/1993

Date

12/30/1993
12/31/1993
1/1/1994
1/2/1994
1/3/1994
1/4/1994
1/5/1994
1/6/1994
1/7/1994
1/8/1994
1/9/1994
1/101994
1/11/1994
1/12/1994
1/13/1994
1/141994
1/15/1994
1/161994
1/17/1994
1/181994
1/19/1994
1/201994
1/21/1994
1/22/1994
1/23/1994
1/241994
1/25/1994
1/261994
1/27/1994
1/281994
1/29/1994
1/301994
1/31/1994
2/1/1994
2/2/1994
2/3/1994
2/4/1994
2/5/1994

15
11
8
6
55
7
10
Flow
(CFS)
6.8
6.6
6.2
6
5.8
55
5.2
5
5.2
5.2
5.4
54
5.5
5.6
5.7
5.8
5.8
5.8
5.8
5.8
5.8
5.8
6
6.2
6.4
6.4
6
55
4.5
4
2.7
2.2
2.7
3.4
3.9
2.5
2.3
2.1

9/22/1993
9/23/1993
9/24/1993
9/25/1993
9/26/1993
9/27/1993
9/28/1993

Date

2/14/1994
2/15/1994
2/16/1994
2/17/1994
2/18/1994
2/19/1994
2/20/1994
2/21/1994
2/22/1994
2/23/1994
2/24/1994
2/25/1994
2/26/1994
2/27/1994
2/28/1994
3/1/1994
3/2/1994
3/3/1994
3/4/1994
3/5/1994
3/6/1994
3/7/1994
3/8/1994
3/9/1994
3/10/1994
3/11/1994
3/12/1994
3/13/1994
3/14/1994
3/15/1994
3/16/1994
3/17/1994
3/18/1994
3/19/1994
3/20/1994
3/21/1994
3/22/1994
3/23/1994

3.9
3.8
3.9
3.8
3.8
3.8
3.8
Flow
(CFS)
2.1
2.2
2.1
2.1
2.1

1.9
1.9
1.8
1.7
1.6
15
1.8

2.3
2.6
2.8
2.7
3.1
4.2
40
200
80
30
20
15
100
350
500
620
650
600
550
450
420
400
385
309

11/7/1993

11/8/1993

11/9/1993
11/10/1993
11/11/1993
11/12/1993
11/13/1993

Date

4/1/1994
4/2/1994
4/3/1994
4/4/1994
4/5/1994
4/6/1994
4/7/1994
4/8/1994
4/9/1994
4/10/1994
4/11/1994
4/12/1994
4/13/1994
4/14/1994
4/15/1994
4/16/1994
4/17/1994
4/18/1994
4/19/1994
4/20/1994
4/21/1994
4/22/1994
4/23/1994
4/24/1994
4/25/1994
4/26/1994
4/27/1994
4/28/1994
4/29/1994
4/30/1994
5/1/1994
5/2/1994
5/3/1994
5/4/1994
5/5/1994
5/6/1994
5/7/1994
5/8/1994

5.8
5.8
5.8
5.9
6.1
6.2
6.8

Flow
(CFS)

59
63
12
79
73
69
62
60
63
63
64
62
61
62
57
50
42
37
32
28
26
23
22
21
21
20
20
19
19
20
20
21
22
22
21
19
17
16

12/23/1993
12/24/1993
12/25/1993
12/26/1993
12/27/1993
12/28/1993
12/29/1993

Date

5/17/1994
5/18/1994
5/19/1994
5/20/1994
5/21/1994
5/22/1994
5/23/1994
5/24/1994
5/25/1994
5/26/1994
5/27/1994
5/28/1994
5/29/1994
5/30/1994
5/31/1994
6/1/1994
6/2/1994
6/3/1994
6/4/1994
6/5/1994
6/6/1994
6/7/1994
6/8/1994
6/9/1994
6/10/1994
6/11/1994
6/12/1994
6/13/1994
6/14/1994
6/15/1994
6/16/1994
6/17/1994
6/18/1994
6/19/1994
6/20/1994
6/21/1994
6/22/1994
6/23/1994

7.8
7.8
7.8
7.8
7.8
7.5
7
Flow
(CFS)
11
9.7
9.8
12
12
11
15
20
23
26
20
16
14
13
11
9.7
8.9
8.4
7.9
7.2
6.8
6.2
14
20
27
76
360
472
245
148
97
73
141
118
74
52
38
29



2/6/1994
2/7/1994
2/8/1994
2/9/1994
2/10/1994
2/11/1994
2/12/1994
2/131994

Date

7/2/1994
7/3/1994
7/4/1994
7/5/1994
7/6/1994
7/7/1994
7/8/1994
7/9/1994
7/101994
7/11/1994
7/1211994
7/13/1994
7/141994
7/15/1994
7/161994
7/17/1994
7/181994
7/19/1994
7/2011994
7/21/1994
7/2211994
7/23/1994
7/241994
7/25/1994
7/261994
7/27/1994
7/281994
7/29/1994
7/30'1994
7/31/1994
8/1/1994
8/2/1994
8/3/1994
8/4/1994
8/5/1994
8/6/1994
8/7/1994

1.9
1.7
1.6
1.7
1.8
1.9

Flow
(CFS)
9.7
8.5
8.4
8.1

8.3
8.2
7.4
6.7
6.3

5.5
5.1
4.7
4.7
4.9
4.9
4.6
4.2
4.1
4.3
4.6

3.3
2.9
2.9

w

2.8
2.8
2.7
2.7

3.3
2.9

1.4

3/24/1994
3/25/1994
3/26/1994
3/27/1994
3/28/1994
3/29/1994
3/30/1994
3/31/1994

Date

8/17/1994
8/18/1994
8/19/1994
8/20/1994
8/21/1994
8/22/1994
8/23/1994
8/24/1994
8/25/1994
8/26/1994
8/27/1994
8/28/1994
8/29/1994
8/30/1994
8/31/1994
9/1/1994
9/2/1994
9/3/1994
9/4/1994
9/5/1994
9/6/1994
9/7/1994
9/8/1994
9/9/1994
9/10/1994
9/11/1994
9/12/1994
9/13/1994
9/14/1994
9/15/1994
9/16/1994
9/17/1994
9/18/1994
9/19/1994
9/20/1994
9/21/1994
9/22/1994

228
165
136
117
95
69
68
60

Flow

(CFS)

1.9
1.9
1.9
1.9
1.8
1.7
1.7
1.6
1.6
1.6
1.6
1.6
1.6
1.5
15
1.4
1.3
1.3
1.6
1.7
1.6
1.7
1.6
1.7
15
1.5
15
1.8
2.1
29
27
169
83
38
21
15
13

5/9/1994
5/10/1994
5/11/1994
5/12/1994
5/13/1994
5/14/1994
5/15/1994
5/16/1994

Date

10/2/1994
10/3/1994
10/4/1994
10/5/1994
10/6/1994
10/7/1994
10/8/1994
10/9/1994
10/10/1994
10/11/1994
10/12/1994
10/13/1994
10/14/1994
10/15/1994
10/16/1994
10/17/1994
10/18/1994
10/19/1994
10/20/1994
10/21/1994
10/22/1994
10/23/1994
10/24/1994
10/25/1994
10/26/1994
10/27/1994
10/28/1994
10/29/1994
10/30/1994
10/31/1994
11/1/1994
11/2/1994
11/3/1994
11/4/1994
11/5/1994
11/6/1994
11/7/1994

16
15
14
13
13
12
12
11
Flow
(CFS)
3.9

N

4.3
20
101
268
229
102
69
51
40
28
24
26
224
485
692
444
232
134
87
57
38
30
24
21
18
16
15
13
13
12
11
10
10
11

6/24/1994
6/25/1994
6/26/1994
6/27/1994
6/28/1994
6/29/1994
6/30/1994
7/1/1994

Date

11/17/1994
11/18/1994
11/19/1994
11/20/1994
11/21/1994
11/22/1994
11/23/1994
11/24/1994
11/25/1994
11/26/1994
11/27/1994
11/28/1994
11/29/1994
11/30/1994
12/1/1994
12/2/1994
12/3/1994
12/4/1994
12/5/1994
12/6/1994
12/7/1994
12/8/1994
12/9/1994
12/10/1994
12/11/1994
12/12/1994
12/13/1994
12/14/1994
12/15/1994
12/16/1994
12/17/1994
12/18/1994
12/19/1994
12/20/1994
12/21/1994
12/22/1994
12/23/1994

24
20
17
16
15
14
13
11
Flow
(CFS)
8
7.9
7.6
7.4
7.4
7
6.6
6.4
6.2
6.2
6.2

[e23Ne> I eIy e))

6.3

5.8
5.7
5.5
5.5
5.4
5.3
5.4
5.1
4.6
4.3

4.1
4.3
4.3
4.6
4.7
4.9

4.7
4.6



8/8/1994
8/9/1994
8/10/1994
8/11/1994
8/12/1994
8/131994
8/14/1994
8/151994
8/16/1994

Date

1/2/1995
1/3/1995
1/4/1995
1/5/1995
1/6/1995
1/7/1995
1/8/1995
1/9/1995
1/10/1995
1/12/1995
1/12/1995
1/131995
1/14/1995
1/191995
1/16/1995
1/17/1995
1/18/1995
1/191995
1/20/1995
1/21/1995
1/22/1995
1/231995
1/24/1995
1/291995
1/26/1995
1/27/1995
1/28/1995
1/291995
1/30/1995
1/32/1995
2/1/1995
2/2/1995
2/3/1995
2/4/1995
2/5/1995
2/6/1995

1.6
1.9
2
2
2
2.3
2.5
2
1.9
Flow
(CFS)
3.9
3.4
2.7
2.7
2.6
2.5
2.6
2.7
3
3.2
3.1
3
3
3
2.9
2.8
2.8
2.7
2.7
2.7
2.8
2.9
3
2.9
2.9

W wwwow

3.3
3.3
3.3
3.5

9/23/1994
9/24/1994
9/25/1994
9/26/1994
9/27/1994
9/28/1994
9/29/1994
9/30/1994
10/1/1994

Date

2/17/1995
2/18/1995
2/19/1995
2/20/1995
2/21/1995
2/22/1995
2/23/1995
2/24/1995
2/25/1995
2/26/1995
2/27/1995
2/28/1995
3/1/1995
3/2/1995
3/3/1995
3/4/1995
3/5/1995
3/6/1995
3/7/1995
3/8/1995
3/9/1995
3/10/1995
3/11/1995
3/12/1995
3/13/1995
3/14/1995
3/15/1995
3/16/1995
3/17/1995
3/18/1995
3/19/1995
3/20/1995
3/21/1995
3/22/1995
3/23/1995
3/24/1995

10
8.7

6.1
5.2
4.2

3.5
3.5
Flow
(CFS)

10
20
200
400
1100
1400
800
500
380
300
330
270
200
180
170
155
150
140
140
135
145
250
1000
900
600
450
260
230
200
150
125
110
90
80
75

11/8/1994
11/9/1994
11/10/1994
11/11/1994
11/12/1994
11/13/1994
11/14/1994
11/15/1994
11/16/1994

Date

4/4/1995
4/5/1995
4/6/1995
4/7/1995
4/8/1995
4/9/1995
4/10/1995
4/11/1995
4/12/1995
4/13/1995
4/14/1995
4/15/1995
4/16/1995
4/17/1995
4/18/1995
4/19/1995
4/20/1995
4/21/1995
4/22/1995
4/23/1995
4/24/1995
4/25/1995
4/26/1995
4/27/1995
4/28/1995
4/29/1995
4/30/1995
5/1/1995
5/2/1995
5/3/1995
5/4/1995
5/5/1995
5/6/1995
5/7/1995
5/8/1995
5/9/1995

10
9.1
8.7
8.8
8.8
8.7
8.6
8.2
8.1
Flow
(CFS)
45
51
49
40
33
29
27
24
23
23
22
29
41
89
118
110
84
67
56
48
41
38
36
33
30
27
26
26
27
26
27
26
28
33
43
255

12/24/1994
12/25/1994
12/26/1994
12/27/1994
12/28/1994
12/29/1994
12/30/1994
12/31/1994
1/1/1995

Date

5/20/1995
5/21/1995
5/22/1995
5/23/1995
5/24/1995
5/25/1995
5/26/1995
5/27/1995
5/28/1995
5/29/1995
5/30/1995
5/31/1995
6/1/1995
6/2/1995
6/3/1995
6/4/1995
6/5/1995
6/6/1995
6/7/1995
6/8/1995
6/9/1995
6/10/1995
6/11/1995
6/12/1995
6/13/1995
6/14/1995
6/15/1995
6/16/1995
6/17/1995
6/18/1995
6/19/1995
6/20/1995
6/21/1995
6/22/1995
6/23/1995
6/24/1995

4.4
4.4
4.4
4.2
4.2
4.2
4.2
4.1
4.2
Flow
(CFS)
75
91
94
62
41
30
27
34
36
38
37
38
40
45
38
30
24
20
16
15
16
15
13
11
11
11
10
8.9
7.8
6.5
5.7
5.8
6.5
6.5
7.6
8.7



2/7/1995

2/8/1995

2/9/1995

2/10'1995
2/11/1995
2/1211995
2/13/1995
2/141995
2/15/1995
2/161995

Date

7/5/1995
7/6/1995
7/7/1995
7/8/1995
7/9/1995
7/10/1995
7/11/1995
7/12/1995
7/131995
7/14/1995
7/151995
7/16/1995
7/171995
7/18/1995
7/191995
7/20/1995
7/21/1995
7/22/1995
7/231995
7/24/1995
7/291995
7/26/1995
7/271995
7/28/1995
7/291995
7/30/1995
7/31/1995
8/1/1995
8/2/1995
8/3/1995
8/4/1995
8/5/1995
8/6/1995
8/7/1995
8/8/1995

10
16
13
12
11
10
10

11
20
Flow
(CFS)
14
9.5
32
61
32
24
50
40
37
30
25
24
91
153
160
167
104
66
44
33
26
20
17
14
13
11
12
14
12
9.6
8.3
7.4
6.3
5.4
4.7

3/25/1995
3/26/1995
3/27/1995
3/28/1995
3/29/1995
3/30/1995
3/31/1995
4/1/1995

4/2/1995

4/3/1995

Date

8/20/1995
8/21/1995
8/22/1995
8/23/1995
8/24/1995
8/25/1995
8/26/1995
8/27/1995
8/28/1995
8/29/1995
8/30/1995
8/31/1995
9/1/1995
9/2/1995
9/3/1995
9/4/1995
9/5/1995
9/6/1995
9/7/1995
9/8/1995
9/9/1995
9/10/1995
9/11/1995
9/12/1995
9/13/1995
9/14/1995
9/15/1995
9/16/1995
9/17/1995
9/18/1995
9/19/1995
9/20/1995
9/21/1995
9/22/1995
9/23/1995

70
50
35
31
30
29
29
32
37
48
Flow
(CFS)

4.9
4.2
3.8
9.4
12
34
122
161
138
81
53
37
28
20
15
13
13
12
11
9.6
8.7

6.3
5.6
5.3
5.1
4.9
4.3
3.9
3.5
3.3

2.8
2.9

5/10/1995
5/11/1995
5/12/1995
5/13/1995
5/14/1995
5/15/1995
5/16/1995
5/17/1995
5/18/1995
5/19/1995

Date

10/5/1995
10/6/1995
10/7/1995
10/8/1995
10/9/1995
10/10/1995
10/11/1995
10/12/1995
10/13/1995
10/14/1995
10/15/1995
10/16/1995
10/17/1995
10/18/1995
10/19/1995
10/20/1995
10/21/1995
10/22/1995
10/23/1995
10/24/1995
10/25/1995
10/26/1995
10/27/1995
10/28/1995
10/29/1995
10/30/1995
10/31/1995
11/1/1995
11/2/1995
11/3/1995
11/4/1995
11/5/1995
11/6/1995
11/7/1995
11/8/1995

558
524
311
209
238
418
283
217
163
110
Flow
(CFS)
4.8
4.3
4.9
4.9
4.8
4.1
4.4
45
4.8
4.9
4.6
4.6
4.7
5.2
6.4
5.5
4.5
6.4
6.9
6.1
55
5.5
5.6
6.3
5.6
6.3

~N ~

6.1
5.9
5.8
5.8
5.8
5.6

6/25/1995
6/26/1995
6/27/1995
6/28/1995
6/29/1995
6/30/1995
7/1/1995
7/2/1995
7/3/1995
7/4/1995

Date

11/20/1995
11/21/1995
11/22/1995
11/23/1995
11/24/1995
11/25/1995
11/26/1995
11/27/1995
11/28/1995
11/29/1995
11/30/1995
12/1/1995
12/2/1995
12/3/1995
12/4/1995
12/5/1995
12/6/1995
12/7/1995
12/8/1995
12/9/1995
12/10/1995
12/11/1995
12/12/1995
12/13/1995
12/14/1995
12/15/1995
12/16/1995
12/17/1995
12/18/1995
12/19/1995
12/20/1995
12/21/1995
12/22/1995
12/23/1995
12/24/1995

8.2
7.3
6.3
5.3
4.8
4.4
4.3
4.5
5
11
Flow
(CFS)
6.3
6.3
6.3
6.3
6.2
6.4
6.5
5.9
6.1
6.3
6.2
6.1
7.2
6.5
7
6.2
5.4
4.6
4
3.5
3
3.5
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
5
4.9



8/9/1995
8/10'1995
8/11/1995
8/12/1995
8/13/1995
8/141995
8/15/1995
8/161995
8/17/1995
8/181995
8/19/1995

Date

1/5/1996
1/6/1996
1/7/1996
1/8/1996
1/9/1996
1/101996
1/11/1996
1/12/1996
1/13/1996
1/141996
1/15/1996
1/161996
1/17/1996
1/181996
1/19/1996
1/2001996
1/21/1996
1/22/1996
1/23/1996
1/241996
1/25/1996
1/261996
1/27/1996
1/281996
1/29/1996
1/301996
1/31/1996
2/1/1996
2/2/1996
2/3/1996
2/4/1996
2/5/1996
2/6/1996
2/7/1996

4.3
3.8
3.3
3.2
3.4
3.7
5.4
5.6
5.1
4.4

Flow
(CFS)
2.6
2.4

15
20
22
23
24
23
22
21

3.3
2.7
2.5
2.2
1.9
1.7
1.6
1.4
1.3
1.2
1.2
1.2
1.1

e

1.2

45
350

9/24/1995
9/25/1995
9/26/1995
9/27/1995
9/28/1995
9/29/1995
9/30/1995
10/1/1995
10/2/1995
10/3/1995
10/4/1995

Date

2/20/1996
2/21/1996
2/22/1996
2/23/1996
2/24/1996
2/25/1996
2/26/1996
2/27/1996
2/28/1996
2/29/1996
3/1/1996
3/2/1996
3/3/1996
3/4/1996
3/5/1996
3/6/1996
3/7/1996
3/8/1996
3/9/1996
3/10/1996
3/11/1996
3/12/1996
3/13/1996
3/14/1996
3/15/1996
3/16/1996
3/17/1996
3/18/1996
3/19/1996
3/20/1996
3/21/1996
3/22/1996
3/23/1996
3/24/1996

3.1
3.2
3.1

3.1

2.4
1.9
2.2
2.7
3.7
Flow
(CFS)
400
380
370
340
300
200
150
100
70
60
50
40
30
21
15
12
10
7.6

(o3}

70
250
2100
1000
400
200
110
80
60
50
45
39
34
30

11/9/1995
11/10/1995
11/11/1995
11/12/1995
11/13/1995
11/14/1995
11/15/1995
11/16/1995
11/17/1995
11/18/1995
11/19/1995

Date

4/6/1996
4/7/1996
4/8/1996
4/9/1996
4/10/1996
4/11/1996
4/12/1996
4/13/1996
4/14/1996
4/15/1996
4/16/1996
4/17/1996
4/18/1996
4/19/1996
4/20/1996
4/21/1996
4/22/1996
4/23/1996
4/24/1996
4/25/1996
4/26/1996
4/27/1996
4/28/1996
4/29/1996
4/30/1996
5/1/1996
5/2/1996
5/3/1996
5/4/1996
5/5/1996
5/6/1996
5/7/1996
5/8/1996
5/9/1996

5.6
5.4
4.7
45
4.7
5
5.3
5.8
6.1
6.1
6.3
Flow

(CFS)

16
20
110
500
3000
1000
500
250
190
150
110
90
74
62
54
50
47
46
45
45
46
46
47
48
48
48
48
48
49
50
53
52
49
46

12/25/1995
12/26/1995
12/27/1995
12/28/1995
12/29/1995
12/30/1995
12/31/1995
1/1/1996
1/2/1996
1/3/1996
1/4/1996

Date

5/22/1996
5/23/1996
5/24/1996
5/25/1996
5/26/1996
5/27/1996
5/28/1996
5/29/1996
5/30/1996
5/31/1996
6/1/1996
6/2/1996
6/3/1996
6/4/1996
6/5/1996
6/6/1996
6/7/1996
6/8/1996
6/9/1996
6/10/1996
6/11/1996
6/12/1996
6/13/1996
6/14/1996
6/15/1996
6/16/1996
6/17/1996
6/18/1996
6/19/1996
6/20/1996
6/21/1996
6/22/1996
6/23/1996
6/24/1996

5
5
5
4.8
4.7
4.6
4.7
4.3
4
3.5
3
Flow
(CFS)
35
31
29
27
25
24
22
21
20
20
24
27
25
23
21
20
19
21
18
16
15
13
12
11
13
13
12
11
14
12
10
9.7
13
14



2/8/1996
2/9/1996
2/10/1996
2/11/1996
2/12/1996
2/131996
2/14/1996
2/151996
2/16/1996
2/171996
2/18/1996
2/191996

Date

7/7/1996
7/8/1996
7/9/1996
7/10/1996
7/11/1996
7/12/1996
7/131996
7/14/1996
7/1591996
7/16/1996
7/171996
7/18/1996
7/191996
7/20/1996
7/21/1996
7/22/1996
7/231996
7/24/1996
7/291996
7/26/1996
7/271996
7/28/1996
7/291996
7/30/1996
7/31/1996
8/1/1996
8/2/1996
8/3/1996
8/4/1996
8/5/1996
8/6/1996
8/7/1996
8/8/1996

600
1100
1200

900

600

440

200

100

60
40
35
40
Flow
(CFS)
10
10

9.4

8.8

8.3

7.9

7.5

7.1

7.4

7.8

8.6

9.6

8.6

11
13
26
21
13

9.9

8.8

7.8

7.6

6.8

6.1

5.6

6

6.2

6.8

7.2

7

5.7

5.5

5.2

3/25/1996
3/26/1996
3/27/1996
3/28/1996
3/29/1996
3/30/1996
3/31/1996
4/1/1996
4/2/1996
4/3/1996
4/4/1996
4/5/1996

Date

8/22/1996
8/23/1996
8/24/1996
8/25/1996
8/26/1996
8/27/1996
8/28/1996
8/29/1996
8/30/1996
8/31/1996
9/1/1996
9/2/1996
9/3/1996
9/4/1996
9/5/1996
9/6/1996
9/7/1996
9/8/1996
9/9/1996
9/10/1996
9/11/1996
9/12/1996
9/13/1996
9/14/1996
9/15/1996
9/16/1996
9/17/1996
9/18/1996
9/19/1996
9/20/1996
9/21/1996
9/22/1996
9/23/1996

27
24
22
20
19
18
17
16
16
16
15
15
Flow
(CFS)
4.4
4.3
4.1
3.7
3.6
3.4
3.6
3.5
3.4
3.3
3.4
3.3
3.4
3.3
3.3
3.3
3.4
3.7
3.6
3.3
3.3
3.3

3.4
3.5
3.5
3.3
3.7
5.1
11
14
19
25

5/10/1996
5/11/1996
5/12/1996
5/13/1996
5/14/1996
5/15/1996
5/16/1996
5/17/1996
5/18/1996
5/19/1996
5/20/1996
5/21/1996

Date

10/7/1996
10/8/1996
10/9/1996
10/10/1996
10/11/1996
10/12/1996
10/13/1996
10/14/1996
10/15/1996
10/16/1996
10/17/1996
10/18/1996
10/19/1996
10/20/1996
10/21/1996
10/22/1996
10/23/1996
10/24/1996
10/25/1996
10/26/1996
10/27/1996
10/28/1996
10/29/1996
10/30/1996
10/31/1996
11/1/1996
11/2/1996
11/3/1996
11/4/1996
11/5/1996
11/6/1996
11/7/1996
11/8/1996

44
43
42
43
40
39
39
38
38
40
37
37
Flow
(CFS)
8.8
8
7
6.9
6.9
7
7.3
8.1
7.4
6.9
6.8
6.7
6.6
6.5
7
7.6
7.8
7.9
8
8
8.6
8.8
9.5
8
7.6
7.4
7
6.4
6.6
6.5
6.5
6.9
7

6/25/1996
6/26/1996
6/27/1996
6/28/1996
6/29/1996
6/30/1996
7/1/1996
7/2/1996
7/3/1996
7/4/1996
7/5/1996
7/6/1996

Date

11/22/1996
11/23/1996
11/24/1996
11/25/1996
11/26/1996
11/27/1996
11/28/1996
11/29/1996
11/30/1996
12/1/1996
12/2/1996
12/3/1996
12/4/1996
12/5/1996
12/6/1996
12/7/1996
12/8/1996
12/9/1996
12/10/1996
12/11/1996
12/12/1996
12/13/1996
12/14/1996
12/15/1996
12/16/1996
12/17/1996
12/18/1996
12/19/1996
12/20/1996
12/21/1996
12/22/1996
12/23/1996
12/24/1996

17
18
16
14
18
15
15
13
12
10
9.6
10
Flow
(CFS)
5.6
5.4
5.3
5.2
5
6
6.6
6.4
7
7.2
7.5
7.3
7
6.6
6
6
5.8
7
7.8
8.2
8.4
8.6
8.8
9
8.5
8.2
8
7.7
7.4
6.4
5.6
5
4.4



8/9/1996
8/10/1996
8/11/1996
8/12/1996
8/13/1996
8/14/1996
8/15/1996
8/161996
8/17/1996
8/181996
8/19/1996
8/20/1996
8/21/1996

Date

1/7/1997
1/8/1997
1/9/1997
1/101997
1/11/1997
1/12/1997
1/13/1997
1/141997
1/15/1997
1/161997
1/17/1997
1/181997
1/19/1997
1/201997
1/21/1997
1/22/1997
1/23/1997
1/241997
1/25/1997
1/261997
1/27/1997
1/281997
1/29/1997
1/301997
1/31/1997
2/1A997
2/2/1997
2/3/1997
2/4/1997
2/5/1997
2/6/1997
2/71997

19
34
24
20
16
12
9.9
8.7
7.2
5.8
55
5.3
4.8
Flow
(CFS)
8.6

7.4
6.4

5.6
5.2

4.7
4.5
4.3
4.1

4.3

4.4
3.8
3.8
3.8
3.8
3.7
3.7
3.7

4.5
7.5
7.8

7.5
7.6

9/24/1996
9/25/1996
9/26/1996
9/27/1996
9/28/1996
9/29/1996
9/30/1996
10/1/1996
10/2/1996
10/3/1996
10/4/1996
10/5/1996
10/6/1996

Date

2/22/1997
2/23/1997
2/24/1997
2/25/1997
2/26/1997
2/27/1997
2/28/1997
3/1/1997
3/2/1997
3/3/1997
3/4/1997
3/5/1997
3/6/1997
3/7/1997
3/8/1997
3/9/1997
3/10/1997
3/11/1997
3/12/1997
3/13/1997
3/14/1997
3/15/1997
3/16/1997
3/17/1997
3/18/1997
3/19/1997
3/20/1997
3/21/1997
3/22/1997
3/23/1997
3/24/1997
3/25/1997

18
13
10
10
13
14
13
10
9.7
9.2
8.8

11
Flow
(CFS)

200
450
1100
3500
6000
5200
4000
3500

11/9/1996
11/10/1996
11/11/1996
11/12/1996
11/13/1996
11/14/1996
11/15/1996
11/16/1996
11/17/1996
11/18/1996
11/19/1996
11/20/1996
11/21/1996

Date

4/9/1997
4/10/1997
4/11/1997
4/12/1997
4/13/1997
4/14/1997
4/15/1997
4/16/1997
4/17/1997
4/18/1997
4/19/1997
4/20/1997
4/21/1997
4/22/1997
4/23/1997
4/24/1997
4/25/1997
4/26/1997
4/27/1997
4/28/1997
4/29/1997
4/30/1997

5/1/1997

5/2/1997

5/3/1997

5/4/1997

5/5/1997

5/6/1997

5/7/1997

5/8/1997

5/9/1997
5/10/1997

7.4
7.8
8.2
8.3
8.5
8.2
8
7.6
7.2
6.8
6.5
6
5.8
Flow

(CFS)

35
28
27
29
75
65
87
90
270
1030
1540
1410
925
615
435
360
305
260
225
200
185
160
130
105
100
90
80
71
67
63
55
53

12/25/1996
12/26/1996
12/27/1996
12/28/1996
12/29/1996
12/30/1996
12/31/1996
1/1/1997
1/2/1997
1/3/1997
1/4/1997
1/5/1997
1/6/1997

Date

5/25/1997
5/26/1997
5/27/1997
5/28/1997
5/29/1997
5/30/1997
5/31/1997
6/1/1997
6/2/1997
6/3/1997
6/4/1997
6/5/1997
6/6/1997
6/7/1997
6/8/1997
6/9/1997
6/10/1997
6/11/1997
6/12/1997
6/13/1997
6/14/1997
6/15/1997
6/16/1997
6/17/1997
6/18/1997
6/19/1997
6/20/1997
6/21/1997
6/22/1997
6/23/1997
6/24/1997
6/25/1997

4.1
4
3.9
3.9
3.8
3.8
3.7
3.7
5
7
9.6
11
9.4
Flow
(CFS)
28
27
27
27
26
26
25
32
32
33
33
31
30
27
26
25
22
21
17
16
16
15
15
14
14
13
12
11
11
11
12
13



2/8/1997
2/9/1997
2/10/1997
2/11/1997
2/12/1997
2/131997
2/14/1997
2/1591997
2/16/1997
2/171997
2/18/1997
2/191997
2/20/1997
2/21/1997

Date

7/101997
7/11/1997
7/1211997
7/13/1997
7/141997
7/15/1997
7/161997
7/17/1997
7/181997
7/19/1997
7/2011997
7/21/1997
7/2211997
7/23/1997
71241997
7/25/1997
7/261997
7/27/1997
7/281997
7/29/1997
7/3011997
7/31/1997
8/1/4997

8/2/1997

8/3/1997

8/4/1997

8/5/1997

8/6/1997

8/7/1997

8/8/1997

8/9/1997

7.5
7.3

Flow
(CFS)
86
151
134
102
96
130
108
367
262
147
100
83
76
76
65
49
36
29
25
22
20
19
18
16
15
14
13
12
12
12
11

3/26/1997
3/27/1997
3/28/1997
3/29/1997
3/30/1997
3/31/1997
4/1/1997
4/2/1997
4/3/1997
4/4/1997
4/5/1997
4/6/1997
4/7/1997
4/8/1997

Date

8/25/1997
8/26/1997
8/27/1997
8/28/1997
8/29/1997
8/30/1997
8/31/1997
9/1/1997
9/2/1997
9/3/1997
9/4/1997
9/5/1997
9/6/1997
9/7/1997
9/8/1997
9/9/1997
9/10/1997
9/11/1997
9/12/1997
9/13/1997
9/14/1997
9/15/1997
9/16/1997
9/17/1997
9/18/1997
9/19/1997
9/20/1997
9/21/1997
9/22/1997
9/23/1997
9/24/1997

2500
1800
1400
1000
740
560
436
333
261
180
125
75
60
41
Flow
(CFS)
9.4
8.7
8.4

8.8
8.7
8.6
7.9
7.7
7.6
7.6
7.6
7.9
9.2
8.1
7.8
7.8
7.3
7.3
7.3
7.3
7.3
7.4
7.6
7.6
7.6
11
27
18
13
11

5/11/1997
5/12/1997
5/13/1997
5/14/1997
5/15/1997
5/16/1997
5/17/1997
5/18/1997
5/19/1997
5/20/1997
5/21/1997
5/22/1997
5/23/1997
5/24/1997

Date

10/10/1997
10/11/1997
10/12/1997
10/13/1997
10/14/1997
10/15/1997
10/16/1997
10/17/1997
10/18/1997
10/19/1997
10/20/1997
10/21/1997
10/22/1997
10/23/1997
10/24/1997
10/25/1997
10/26/1997
10/27/1997
10/28/1997
10/29/1997
10/30/1997
10/31/1997
11/1/1997
11/2/1997
11/3/1997
11/4/1997
11/5/1997
11/6/1997
11/7/1997
11/8/1997
11/9/1997

49
45
41
39
38
33
31
31
30
30
29
29
29
28
Flow
(CFS)
9.8
10
11
12
11
10
10
10
10
11
10
10
11
11
12
11
10
10
11
11
12
11
11
11
11
11
12
11
12
12
12

6/26/1997
6/27/1997
6/28/1997
6/29/1997
6/30/1997
7/1/1997
7/2/1997
7/3/1997
7/4/1997
7/5/1997
7/6/1997
7/7/1997
7/8/1997
7/9/1997

Date

11/25/1997
11/26/1997
11/27/1997
11/28/1997
11/29/1997
11/30/1997
12/1/1997
12/2/1997
12/3/1997
12/4/1997
12/5/1997
12/6/1997
12/7/1997
12/8/1997
12/9/1997
12/10/1997
12/11/1997
12/12/1997
12/13/1997
12/14/1997
12/15/1997
12/16/1997
12/17/1997
12/18/1997
12/19/1997
12/20/1997
12/21/1997
12/22/1997
12/23/1997
12/24/1997
12/25/1997

174
187
95
62
47
37
48
50
444
930
578
263
161
109
Flow
(CFS)
13
14
14
14
14
14
14
14
14
13
12
12
11
11
12
12
12
11
11
11
12
13
13
13
13
13
13
13
14
14
14



8/10/1997
8/11/1997
8/12/1997
8/131997
8/14/1997
8/151997
8/16/1997
8/17/1997
8/18/1997
8/191997
8/20/1997
8/21/1997
8/22/1997
8/231997
8/24/1997

Date

1/101998
1/12/1998
1/12/1998
1/131998
1/14/1998
1/151998
1/16/1998
1/17/1998
1/18/1998
1/191998
1/20/1998
1/21/1998
1/22/1998
1/231998
1/24/1998
1/251998
1/26/1998
1/27/1998
1/28/1998
1/291998
1/30/1998
1/32/1998
2/1/1998

2/2/1998

2/3/1998

2/4/1998

2/5/1998

2/6/1998

2/7/1998

2/8/1998

11
10
10
9.5
9.2
9.6
9.5
9.9
9.9
9.8
9.8
9.8
9.7
9.6
9.5
Flow
(CFS)
7.4
7.2
6.8
6.6
6.4
6.4
6.3
6.2
6
5.9
6
5.9
5.8
5.7
5.6
5.6
5.5
5.6
5.7
5.8
5.9
6
6
6.1
6.2
6.2
6.2
6.3
6.8
7.6

9/25/1997
9/26/1997
9/27/1997
9/28/1997
9/29/1997
9/30/1997
10/1/1997
10/2/1997
10/3/1997
10/4/1997
10/5/1997
10/6/1997
10/7/1997
10/8/1997
10/9/1997

Date

2/25/1998
2/26/1998
2/27/1998
2/28/1998
3/1/1998
3/2/1998
3/3/1998
3/4/1998
3/5/1998
3/6/1998
3/7/1998
3/8/1998
3/9/1998
3/10/1998
3/11/1998
3/12/1998
3/13/1998
3/14/1998
3/15/1998
3/16/1998
3/17/1998
3/18/1998
3/19/1998
3/20/1998
3/21/1998
3/22/1998
3/23/1998
3/24/1998
3/25/1998
3/26/1998

10
9.7
9.3
9.3
9.3
8.8

8.6
9.3
9.3
9.1
9.1
9.2
9.6
9.7
Flow
(CFS)

18
18
17
16
15
15
14
13
13
13
12
12
12
12
11
12
12
13
14
14
15
16
17
18
20
25
40
56
80

11/10/1997
11/11/1997
11/12/1997
11/13/1997
11/14/1997
11/15/1997
11/16/1997
11/17/1997
11/18/1997
11/19/1997
11/20/1997
11/21/1997
11/22/1997
11/23/1997
11/24/1997

Date

4/12/1998
4/13/1998
4/14/1998
4/15/1998
4/16/1998
4/17/1998
4/18/1998
4/19/1998
4/20/1998
4/21/1998
4/22/1998
4/23/1998
4/24/1998
4/25/1998
4/26/1998
4/27/1998
4/28/1998
4/29/1998
4/30/1998
5/1/1998
5/2/1998
5/3/1998
5/4/1998
5/5/1998
5/6/1998
5/7/1998
5/8/1998
5/9/1998
5/10/1998
5/11/1998

13
11
11
12
11
12
12
11
12
13
13
12
13
13
13
Flow
(CFS)
77
70
63
57
51
48
45
41
36
33
30
27
24
23
23
24
24
23
20
18
17
17
18
18
19
19
19
21
20
19

12/26/1997
12/27/1997
12/28/1997
12/29/1997
12/30/1997
12/31/1997
1/1/1998
1/2/1998
1/3/1998
1/4/1998
1/5/1998
1/6/1998
1/7/1998
1/8/1998
1/9/1998

Date

5/28/1998
5/29/1998
5/30/1998
5/31/1998
6/1/1998
6/2/1998
6/3/1998
6/4/1998
6/5/1998
6/6/1998
6/7/1998
6/8/1998
6/9/1998
6/10/1998
6/11/1998
6/12/1998
6/13/1998
6/14/1998
6/15/1998
6/16/1998
6/17/1998
6/18/1998
6/19/1998
6/20/1998
6/21/1998
6/22/1998
6/23/1998
6/24/1998
6/25/1998
6/26/1998

14
14
13
13
13
13
14
14
14
13
13
12
12
11
9.3
Flow
(CFS)
12
9.4
9.1
9.1
8.7
9.1
8.9
8.4
8.5
8.3
7.8
7.9
9.6
10
11
11
11
12
13
14
19
35
358
834
828
794
411
226
155
113



2/9/1998
2/10'1998
2/11/1998
2/1211998
2/13/1998
2/141998
2/15/1998
2/161998
2/17/1998
2/181998
2/19/1998
2/20/1998
2/21/1998
2/22/11998
2/23/1998
2/241998

Date

7/131998
7/14/1998
7/151998
7/16/1998
7/171998
7/18/1998
7/191998
7/20/1998
7/21/1998
7/22/1998
7/231998
7/24/1998
7/291998
7/26/1998
7/271998
7/28/1998
7/291998
7/30/1998
7/31/1998
8/1/1998
8/2/1998
8/3/1998
8/4/1998
8/5/1998
8/6/1998
8/7/1998
8/8/1998
8/9/1998
8/10'1998

8

9.4
10
11
12
13
14
15
16
17
18
19
19
20
19
Flow
(CFS)
40
35
30
27
25
20
18
15
11
10
9.3
8.5
7.9
7.7
7.2
6.5
6.4
13
13
9.9
14
13
17
20
20
20
15
11
8.5

3/27/1998
3/28/1998
3/29/1998
3/30/1998
3/31/1998
4/1/1998
4/2/1998
4/3/1998
4/4/1998
4/5/1998
4/6/1998
4/7/1998
4/8/1998
4/9/1998
4/10/1998
4/11/1998

Date

8/28/1998
8/29/1998
8/30/1998
8/31/1998
9/1/1998
9/2/1998
9/3/1998
9/4/1998
9/5/1998
9/6/1998
9/7/1998
9/8/1998
9/9/1998
9/10/1998
9/11/1998
9/12/1998
9/13/1998
9/14/1998
9/15/1998
9/16/1998
9/17/1998
9/18/1998
9/19/1998
9/20/1998
9/21/1998
9/22/1998
9/23/1998
9/24/1998
9/25/1998

110
150
160
170
250
220
200
180
163
152
151
146
138
121
106
89
Flow
(CFS)
48
36
27
23
18
15
13
11
9.7
8.6
7.6
6.8
6.3
6.1
6.3
7.2
11
9.9
8.7
8.1

9.9
9.6

7.9
7.2
7.1
7.1
6.8

5/12/1998
5/13/1998
5/14/1998
5/15/1998
5/16/1998
5/17/1998
5/18/1998
5/19/1998
5/20/1998
5/21/1998
5/22/1998
5/23/1998
5/24/1998
5/25/1998
5/26/1998
5/27/1998

Date

10/13/1998
10/14/1998
10/15/1998
10/16/1998
10/17/1998
10/18/1998
10/19/1998
10/20/1998
10/21/1998
10/22/1998
10/23/1998
10/24/1998
10/25/1998
10/26/1998
10/27/1998
10/28/1998
10/29/1998
10/30/1998
10/31/1998
11/1/1998
11/2/1998
11/3/1998
11/4/1998
11/5/1998
11/6/1998
11/7/1998
11/8/1998
11/9/1998
11/10/1998

18
19
21
23
25
25
24
21
19
18
17
16
16
15
14
13
Flow
(CFS)
47
51
46
83
109
142
105
87
62
44
34
28
24
21
19
18
18
17
17
17
17
18
18
21
22
21
20
21
25

6/27/1998
6/28/1998
6/29/1998
6/30/1998
7/1/1998
7/2/1998
7/3/1998
7/4/1998
7/5/1998
7/6/1998
7/7/1998
7/8/1998
7/9/1998
7/10/1998
7/11/1998
7/12/1998

Date

11/28/1998
11/29/1998
11/30/1998
12/1/1998
12/2/1998
12/3/1998
12/4/1998
12/5/1998
12/6/1998
12/7/1998
12/8/1998
12/9/1998
12/10/1998
12/11/1998
12/12/1998
12/13/1998
12/14/1998
12/15/1998
12/16/1998
12/17/1998
12/18/1998
12/19/1998
12/20/1998
12/21/1998
12/22/1998
12/23/1998
12/24/1998
12/25/1998
12/26/1998

40
Flow
(CFS)
113
113
95
71
64
57
47
30
30
31
30
25
21
20
18
17
17
17
16
15
15
14
14
13
13
12
12
12
11



8/11/1998
8/12/1998
8/13/1998
8/14/1998
8/15/1998
8/161998
8/17/1998
8/181998
8/19/1998
8/2001998
8/21/1998
8/22/1998
8/23/1998
8/24/1998
8/25/1998
8/261998
8/27/1998

Date

1/131999
1/14/1999
1/15/1999
1/161999
1/17/1999
1/181999
1/19/1999
1/2001999
1/21/1999
1/22/1999
1/23/1999
1/241999
1/25/1999
1/261999
1/27/1999
1/281999
1/29/1999
1/301999
1/31/1999
2/1/1999
2/2/1999
2/3/1999
2/4/1999
2/5/1999
2/6/1999
2/7/1999
2/8/1999
2/9/1999

7.3
6.2
6
7.3
8
9.7
9.2
43
200
122
125
129
99
121
150
140
73

Flow
(CFS)

7.6
7.5
7.5
7.4
7.4
7.4
7.3
7.2
7.1
7.2
7.3
7.3
7.4
7.5
7.5
7.4
7.3
7.3
7.5
7.7
7.8
7.9
7.9
8
8.2
8.3
8.4
8.5

9/26/1998
9/27/1998
9/28/1998
9/29/1998
9/30/1998
10/1/1998
10/2/1998
10/3/1998
10/4/1998
10/5/1998
10/6/1998
10/7/1998
10/8/1998
10/9/1998

10/10/1998
10/11/1998
10/12/1998

Date

2/28/1999
3/1/1999
3/2/1999
3/3/1999
3/4/1999
3/5/1999
3/6/1999
3/7/1999
3/8/1999
3/9/1999

3/10/1999

3/11/1999

3/12/1999

3/13/1999

3/14/1999

3/15/1999

3/16/1999

3/17/1999

3/18/1999

3/19/1999

3/20/1999

3/21/1999

3/22/1999

3/23/1999

3/24/1999

3/25/1999

3/26/1999

3/27/1999

6.8
6.7
6.7
6.8
6.6
6.3
6.2
5.8
7.3
21
28
79
67
94
90
73
57
Flow
(CFS)
500
1000
1500
1800
1500
1000
600
400
300
260
220
200
180
210
270
648
1680
2140
1730
1350
853
523
449
339
247
195
165
148

11/11/1998
11/12/1998
11/13/1998
11/14/1998
11/15/1998
11/16/1998
11/17/1998
11/18/1998
11/19/1998
11/20/1998
11/21/1998
11/22/1998
11/23/1998
11/24/1998
11/25/1998
11/26/1998
11/27/1998

Date

4/15/1999
4/16/1999
4/17/1999
4/18/1999
4/19/1999
4/20/1999
4/21/1999
4/22/1999
4/23/1999
4/24/1999
4/25/1999
4/26/1999
4/27/1999
4/28/1999
4/29/1999
4/30/1999
5/1/1999
5/2/1999
5/3/1999
5/4/1999
5/5/1999
5/6/1999
5/7/1999
5/8/1999
5/9/1999
5/10/1999
5/11/1999
5/12/1999

21
22
22
21
23
24
28
25
36
47
48
48
45
68
91
111
123

Flow
(CFS)

91
72
67
64
61
57
54
51
48
46
44
42
40
37
36
33
31
30
30
36
39
75
78
146
171
163
245
367

12/27/1998
12/28/1998
12/29/1998
12/30/1998
12/31/1998
1/1/1999
1/2/1999
1/3/1999
1/4/1999
1/5/1999
1/6/1999
1/7/1999
1/8/1999
1/9/1999
1/10/1999
1/11/1999
1/12/1999

Date

5/31/1999
6/1/1999
6/2/1999
6/3/1999
6/4/1999
6/5/1999
6/6/1999
6/7/1999
6/8/1999
6/9/1999

6/10/1999

6/11/1999

6/12/1999

6/13/1999

6/14/1999

6/15/1999

6/16/1999

6/17/1999

6/18/1999

6/19/1999

6/20/1999

6/21/1999

6/22/1999

6/23/1999

6/24/1999

6/25/1999

6/26/1999

6/27/1999

11
11
10
9.6
9.2

8.8
8.6
8.4
8.3
8.2

7.9
7.9
7.8
7.7
7.6
Flow
(CFS)
37
35
32
30
30
28
34
35
31
30
28
27
30
30
29
27
26
25
22
20
19
18
16
14
14
13
15
12



2/10/1999
2/12/1999
2/12/1999
2/131999
2/14/1999
2/151999
2/16/1999
2/17/1999
2/18/1999
2/191999
2/20/1999
2/21/1999
2/22/1999
2/231999
2/24/1999
2/2591999
2/26/1999
2/27/1999

Date

7/161999
7/17/1999
7/181999
7/19/1999
7/20/1999
7/21/1999
7/2211999
7/23/1999
7/241999
7/25/1999
7/261999
7/27/1999
7/281999
7/29/1999
7/3011999
7/31/1999
8/1/1999
8/2/1999
8/3/1999
8/4/1999
8/5/1999
8/6/1999
8/7/1999
8/8/1999
8/9/1999
8/10/1999
8/11/1999

8.6
8.8

10
12
15
17
19
23
22
23
21
20
23
24
23
50
200
Flow
(CFS)
6.9
6.6
6.4
6.2

20
15
11

49
73
49
34
24
16
12
9.8

7.4
6.8
6.3
5.9
5.6
5.3

4.8

3/28/1999
3/29/1999
3/30/1999
3/31/1999
4/1/1999
4/2/1999
4/3/1999
4/4/1999
4/5/1999
4/6/1999
4/7/1999
4/8/1999
4/9/1999
4/10/1999
4/11/1999
4/12/1999
4/13/1999
4/14/1999

Date

8/31/1999
9/1/1999
9/2/1999
9/3/1999
9/4/1999
9/5/1999
9/6/1999
9/7/1999
9/8/1999
9/9/1999

9/10/1999

9/11/1999

9/12/1999

9/13/1999

9/14/1999

9/15/1999

9/16/1999

9/17/1999

9/18/1999

9/19/1999

9/20/1999

9/21/1999

9/22/1999

9/23/1999

9/24/1999

9/25/1999

9/26/1999

131
115
106
103
114
125
83
85
80
78
109
190
220
210
160
150
127
106
Flow
(CFS)
12
11
11
13
16
17
15
14
15
16
18
24
25
21
18
17
16
16
15
13
12
12
12
11
11
10
10

5/13/1999
5/14/1999
5/15/1999
5/16/1999
5/17/1999
5/18/1999
5/19/1999
5/20/1999
5/21/1999
5/22/1999
5/23/1999
5/24/1999
5/25/1999
5/26/1999
5/27/1999
5/28/1999
5/29/1999
5/30/1999

Date

10/16/1999
10/17/1999
10/18/1999
10/19/1999
10/20/1999
10/21/1999
10/22/1999
10/23/1999
10/24/1999
10/25/1999
10/26/1999
10/27/1999
10/28/1999
10/29/1999
10/30/1999
10/31/1999
11/1/1999
11/2/1999
11/3/1999
11/4/1999
11/5/1999
11/6/1999
11/7/1999
11/8/1999
11/9/1999
11/10/1999
11/11/1999

473
388
281
272
282
364
288
248
193
136
104
85
71
62
54
47
42
40
Flow
(CFS)
11
11
12
12
12
12
11
11
11
11
10
11
11
10
10
10
11
12
12
12
11
11
11
11
11
11
11

6/28/1999
6/29/1999
6/30/1999
7/1/1999
7/2/1999
7/3/1999
7/4/1999
7/5/1999
7/6/1999
7/7/1999
7/8/1999
7/9/1999
7/10/1999
7/11/1999
7/12/1999
7/13/1999
7/14/1999
7/15/1999

Date

12/1/1999
12/2/1999
12/3/1999
12/4/1999
12/5/1999
12/6/1999
12/7/1999
12/8/1999
12/9/1999
12/10/1999
12/11/1999
12/12/1999
12/13/1999
12/14/1999
12/15/1999
12/16/1999
12/17/1999
12/18/1999
12/19/1999
12/20/1999
12/21/1999
12/22/1999
12/23/1999
12/24/1999
12/25/1999
12/26/1999
12/27/1999

14
14
14
13
15
17
18
17
15
13
12
11
10
9.3
8.8
8.1
7.6
7.2
Flow
(CFS)
13
14
13
12
13
13
13
13
12
11
11
11
11
11
10
10
9.8
9.8
9.7
9.7
9.6
9.5
9.6
9.5
9.4
9.3
9.4



8/12/1999
8/131999
8/14/1999
8/151999
8/16/1999
8/17/1999
8/18/1999
8/191999
8/20/1999
8/21/1999
8/22/1999
8/231999
8/24/1999
8/251999
8/26/1999
8/27/1999
8/28/1999
8/291999
8/30/1999

Date

1/162000
1/17/2000
1/18/2000
1/192000
1/20/2000
1/21/2000
1/22/2000
1/232000
1/24/2000
1/252000
1/26/2000
1/27/2000
1/28/2000
1/292000
1/30/2000
1/32/2000
2/1/2000
2/2/2000
2/3/2000
2/4/2000
2/5/2000
2/6/2000
2/7/2000
2/8/2000
2/9/2000
2/10'2000

15
38
127
112
174
86
65
117
147
103
62
41
29
24
20
17
14
13
12
Flow
(CFS)
9.4
9.1
9
8.8
8.7
8.8
8.9
8.8
8.9
8.7
8.5
8.3
8.8
8.9
9
9
8.9
8.9
9
9.1
9.2
9
8.8
8.7
8.2
7.8

9/27/1999
9/28/1999
9/29/1999
9/30/1999
10/1/1999
10/2/1999
10/3/1999
10/4/1999
10/5/1999
10/6/1999
10/7/1999
10/8/1999
10/9/1999
10/10/1999
10/11/1999
10/12/1999
10/13/1999
10/14/1999
10/15/1999

Date

3/2/2000
3/3/2000
3/4/2000
3/5/2000
3/6/2000
3/7/2000
3/8/2000
3/9/2000
3/10/2000
3/11/2000
3/12/2000
3/13/2000
3/14/2000
3/15/2000
3/16/2000
3/17/2000
3/18/2000
3/19/2000
3/20/2000
3/21/2000
3/22/2000
3/23/2000
3/24/2000
3/25/2000
3/26/2000
3/27/2000

10
9.5
9.5
9
9
8.5
8
8.5
9
9.5
11
12
11
11
11
12
13
13
12
Flow
(CFS)
300
250
200
150
100
85
80
51
55
52
39
34
36
27
24
24
25
25
27
25
28
30
30
27
26
26

11/12/1999
11/13/1999
11/14/1999
11/15/1999
11/16/1999
11/17/1999
11/18/1999
11/19/1999
11/20/1999
11/21/1999
11/22/1999
11/23/1999
11/24/1999
11/25/1999
11/26/1999
11/27/1999
11/28/1999
11/29/1999
11/30/1999

Date

4/17/2000
4/18/2000
4/19/2000
4/20/2000
4/21/2000
4/22/2000
4/23/2000
4/24/2000
4/25/2000
4/26/2000
4/27/2000
4/28/2000
4/29/2000
4/30/2000
5/1/2000
5/2/2000
5/3/2000
5/4/2000
5/5/2000
5/6/2000
5/7/2000
5/8/2000
5/9/2000
5/10/2000
5/11/2000
5/12/2000

12
12
12
12
14
14
14
13
14
14
13
12
12
14
13
13
12
13
13
Flow
(CFS)
22
24
26
30
32
32
33
34
35
37
34
33
31
27
24
22
19
17
17
18
18
23
22
30
33
39

12/28/1999
12/29/1999
12/30/1999
12/31/1999
1/1/2000
1/2/2000
1/3/2000
1/4/2000
1/5/2000
1/6/2000
1/7/2000
1/8/2000
1/9/2000
1/10/2000
1/11/2000
1/12/2000
1/13/2000
1/14/2000
1/15/2000

Date

6/2/2000
6/3/2000
6/4/2000
6/5/2000
6/6/2000
6/7/2000
6/8/2000
6/9/2000
6/10/2000
6/11/2000
6/12/2000
6/13/2000
6/14/2000
6/15/2000
6/16/2000
6/17/2000
6/18/2000
6/19/2000
6/20/2000
6/21/2000
6/22/2000
6/23/2000
6/24/2000
6/25/2000
6/26/2000
6/27/2000

9.5
9.4
9.3
9.2
9.1

9.1
9.2
9.4
9.5
9.3
9.2
9.1

8.9
8.8
8.9

9.2
Flow
(CFS)
14
13
14
13
14
15
14
17
16
14
12
16
25
26
29
28
34
33
34
32
28
27
26
27
23
20



2/11/2000
2/1212000
2/13/2000
2/142000
2/15/2000
2/162000
2/17/2000
2/182000
2/19/2000
2/20'2000
2/21/2000
2/2212000
2/23/2000
2/24/2000
2/25/2000
2/262000
2/27/2000
2/282000
2/29/2000
3/1/2000

Date

7/182000
7/19/2000
7/20'2000
7/21/2000
7/2212000
7/23/2000
7/242000
7/25/2000
7/262000
7/27/2000
7/282000
7/29/2000
7/30'2000
7/31/2000
8/1/2000
8/2/2000
8/3/2000
8/4/2000
8/5/2000
8/6/2000
8/7/2000
8/8/2000
8/9/2000
8/10/2000
8/11/2000

7.5
7.3
7.2

7.1

7.1
7.4
7.8

8.9
9.3
10
25
200
450
500
450
400
425
Flow
(CFS)
18
14
11
9.1
7.5
6.5
5.6
4.7
3.9
3.3
2.9
2.4
2.4

1.8
1.7
2.4
2.1
1.9
1.8
1.6
15
1.3
11
11

3/28/2000
3/29/2000
3/30/2000
3/31/2000
4/1/2000
4/2/2000
4/3/2000
4/4/2000
4/5/2000
4/6/2000
4/7/2000
4/8/2000
4/9/2000
4/10/2000
4/11/2000
4/12/2000
4/13/2000
4/14/2000
4/15/2000
4/16/2000

Date

9/2/2000
9/3/2000
9/4/2000
9/5/2000
9/6/2000
9/7/2000
9/8/2000
9/9/2000
9/10/2000
9/11/2000
9/12/2000
9/13/2000
9/14/2000
9/15/2000
9/16/2000
9/17/2000
9/18/2000
9/19/2000
9/20/2000
9/21/2000
9/22/2000
9/23/2000
9/24/2000
9/25/2000
9/26/2000

24
23
22
21
20
20
20
19
19
18
18
17
17
16
16
16
16
21
22
21
Flow
(CFS)
0.42
0.61
0.8
1.1
1.3
1.2
1.2
1.4
1.3
1.3
1.2
1.1
1.1
1.2
1.4
1.8
15
1.3
1.2
1.4
2.3
2.6
2.6
2.9
2.9

5/13/2000
5/14/2000
5/15/2000
5/16/2000
5/17/2000
5/18/2000
5/19/2000
5/20/2000
5/21/2000
5/22/2000
5/23/2000
5/24/2000
5/25/2000
5/26/2000
5/27/2000
5/28/2000
5/29/2000
5/30/2000
5/31/2000
6/1/2000

Date

10/18/2000
10/19/2000
10/20/2000
10/21/2000
10/22/2000
10/23/2000
10/24/2000
10/25/2000
10/26/2000
10/27/2000
10/28/2000
10/29/2000
10/30/2000
10/31/2000
11/1/2000
11/2/2000
11/3/2000
11/4/2000
11/5/2000
11/6/2000
11/7/2000
11/8/2000
11/9/2000
11/10/2000
11/11/2000

40
43
40
37
33
29
26
25
23
22
21
19
17
14
15
14
14
13
12
14
Flow
(CFS)
4.4
4.2
4.3
4.1
4.2
45
4.5
4.6
5.3
5.3
5.6
7
6.6
7.1
11
19
24
37
41
54
38
18
28
22
15

6/28/2000
6/29/2000
6/30/2000
7/1/2000
7/2/2000
7/3/2000
7/4/2000
7/5/2000
7/6/2000
7/7/2000
7/8/2000
7/9/2000
7/10/2000
7/11/2000
7/12/2000
7/13/2000
7/14/2000
7/15/2000
7/16/2000
7/17/2000

Date

12/3/2000
12/4/2000
12/5/2000
12/6/2000
12/7/2000
12/8/2000
12/9/2000
12/10/2000
12/11/2000
12/12/2000
12/13/2000
12/14/2000
12/15/2000
12/16/2000
12/17/2000
12/18/2000
12/19/2000
12/20/2000
12/21/2000
12/22/2000
12/23/2000
12/24/2000
12/25/2000
12/26/2000
12/27/2000

19
17
16
15
14
16
17
16
19
19
25
34
38
49
50
35
50
58
35
23
Flow
(CFS)

7.4
7.2
6.8
6.7
7.1
7.1

6.6
6.2
4.9
4.4
4.1
3.8
3.1
2.6
2.5
2.4
2.4
2.2
2.2
2.1
2.1



8/12/2000
8/132000
8/14/2000
8/152000
8/16/2000
8/17/2000
8/18/2000
8/192000
8/20/2000
8/21/2000
8/22/2000
8/232000
8/24/2000
8/252000
8/26/2000
8/27/2000
8/28/2000
8/292000
8/30/2000
8/31/2000
9/1/2000

Date

1/182001
1/192001
1/20/2001
1/21/2001
1/22/2001
1/232001
1/24/2001
1/252001
1/26/2001
1/27/2001
1/28/2001
1/292001
1/30/2001
1/31/2001
2/1/2001
2/2/2001
2/3/2001
2/4/2001
2/5/2001
2/6/2001
2/7/2001
2/8/2001
2/9/2001
2/102001

0.98
0.86
0.91
0.81
0.72
0.66
0.63
0.59
0.55
0.58
0.53
0.43
0.42
0.41
0.41
0.47
0.53
0.43
0.41
0.35
0.36
Flow

(CFS)

2.5
2.6
2.7
2.6
2.7
2.8
2.8
2.7
2.6
2.5
2.6
2.5
2.4
2.3
2.2
2.2
2.1
2.1
2.1

N

2.1
2.1

9/27/2000
9/28/2000
9/29/2000
9/30/2000
10/1/2000
10/2/2000
10/3/2000
10/4/2000
10/5/2000
10/6/2000
10/7/2000
10/8/2000
10/9/2000
10/10/2000
10/11/2000
10/12/2000
10/13/2000
10/14/2000
10/15/2000
10/16/2000
10/17/2000

Date

3/5/2001

3/6/2001

3/7/2001

3/8/2001

3/9/2001

3/10/2001
3/11/2001
3/12/2001
3/13/2001
3/14/2001
3/15/2001
3/16/2001
3/17/2001
3/18/2001
3/19/2001
3/20/2001
3/21/2001
3/22/2001
3/23/2001
3/24/2001
3/25/2001
3/26/2001
3/27/2001
3/28/2001

2.9
2.9
2.9
3.1
3.3
3.4
3.1
3
3
3.5
4
3.5
3.5
3.6
3.7
3.9
4.1
4.4
4.7
4.4
4.3
Flow
(CFS)
4.6
55
120
160
930
1200
1500
1650
1710
1750
1600
1290
960
850
740
630
520
410
290
244
215
187
136
95

11/12/2000
11/13/2000
11/14/2000
11/15/2000
11/16/2000
11/17/2000
11/18/2000
11/19/2000
11/20/2000
11/21/2000
11/22/2000
11/23/2000
11/24/2000
11/25/2000
11/26/2000
11/27/2000
11/28/2000
11/29/2000
11/30/2000
12/1/2000
12/2/2000

Date

4/20/2001
4/21/2001
4/22/2001
4/23/2001
4/24/2001
4/25/2001
4/26/2001
4/27/2001
4/28/2001
4/29/2001
4/30/2001
5/1/2001
5/2/2001
5/3/2001
5/4/2001
5/5/2001
5/6/2001
5/7/2001
5/8/2001
5/9/2001
5/10/2001
5/11/2001
5/12/2001
5/13/2001

12
10
8.8
8.2
8.1
7.6
7.1
7.1
6.8
6.5
5.8
5.6
5.7
5.9
5.9
6.1
6.7
6.8
6.8
6.9
7.1
Flow
(CFS)
49
43
39
37
36
36
33
30
28
28
28
26
23
20
18
17
20
19
17
17
17
16
16
15

12/28/2000
12/29/2000
12/30/2000
12/31/2000
1/1/2001
1/2/2001
1/3/2001
1/4/2001
1/5/2001
1/6/2001
1/7/2001
1/8/2001
1/9/2001
1/10/2001
1/11/2001
1/12/2001
1/13/2001
1/14/2001
1/15/2001
1/16/2001
1/17/2001

Date

6/5/2001

6/6/2001

6/7/2001

6/8/2001

6/9/2001

6/10/2001
6/11/2001
6/12/2001
6/13/2001
6/14/2001
6/15/2001
6/16/2001
6/17/2001
6/18/2001
6/19/2001
6/20/2001
6/21/2001
6/22/2001
6/23/2001
6/24/2001
6/25/2001
6/26/2001
6/27/2001
6/28/2001

2.1
2.2
2.1

2.3
2.4
2.5
2.6
2.7
2.9

3.2
3.4
3.3
3.6
3.4
3.3
3.2

2.8
2.6

Flow
(CFS)

13
14
13
12
16
25
20
24
66
163
913
970
908
767
585
579
500
270
169
118
82
58
44






